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ETOMETEHb ABACTyMAHCKOH ACTP 04 -H 3 HqECKOH OECEPBATOPHH 15. 1953 


3J1EKTPO0OTOMETPHH 3ATMEHHMX nEPEMEHHbIX 3BE3£ 
RX TEPKyjIECA H RS JIHCHMKH 

H. Jl. MArAJIAlilBHJIH 

SaTMGHHbie nepeMCHHbie 3Be3Abi RX PepKyAeca h RS JIhchhkh na6- 
■,/noAajiHCb b xeneHHe 1948 -1951 toaob. HadAioAennH Bejincb Ha SAeKTpo- 
(JiOTOMeTpe, ycraHOB^eHHOM b h3cmhtobckom (jioKyce 33 -cm petJiAeKTopa. 
3(|)4)eKTHBHaH aahh 3 BOJiHbi 9AeKTpo(|)OTOMeTpa b KOM6HHau,HH c petf)AeK- 
TOpOM paBHH^acb 420 mp npn TeMnepaType HCTOHHHKa CBeTa b 15000 0- 
Bo BpeMfl Ha6/noAeHHH onpeAeAHAca cjiaKTop aTMOceJjepHoro ocAadAe- 
hhh CBexa (cpeAHHii sa Honb).' C stoh peAbio, b TeneHHe hohh, OAHOBpe- 
MeHHO c onpeAeAeHHoii 3Be3Aofi cpaBHeHHa, HadAioASAcn cfioTOMeTpuHe- 
ckhh craHAapT. B pe3yAbTaTe 4 — 5 t3khx HadAioAeHHH cocraBAHAHCb 
ypaBHeHHa BHAa: 

Am=Am HSl 6i, — «F(^) (!) 

TAe Am H Am„a6;i pa3HOCTH B 3Be3AHbIX BeAHHHHaX Me*Ay CTaHAapTOM H 
3Be3AOii CpaBHeHHH BHe aTMOC(J)epbI H Ha 36HHTHOM paCCTOHHHH Z, a — 
4>aKTop aTMOC(})epHoro ocAadAeHHH CBeTa (a= — 2.51gp, rAe p — ko3<|)(})h- 
HHeHT npo3paqnocTH aTMociJiepbi) h F ($— aTMoccfjepHaa Macca no BeM- 

nopaAy. 

Ta6jim;a I 

■ 4>aKTop 4>aiaop — ~ 4>aKTop 

Aain aTMOccjjepH. Hara aTMoc^epH. AaTa aTMOctjxepn.' 

__ ocjiafwieHHfl ocaa6jieHHH nr.nafi.7iPHwa 


1948 

12— i 3 .VI 
12— 13.YII 
28-29.VII 
12- 1 3. VIII 
.28— 29.VIII 

6- 7. IX 

7- 8. IX 


1949 

19— 20. VI 
22— 23 .VII 
1 7- 18. VIII 

19— 20. VIII 

20— 2 1. IX 
17-18.X 
19 -20.X 


4 >aiaop 

arMoccJiepH. 

ocjiaCjieHHfl 

AaTa 

4>aKTop 

aTMOC(j)epH.' 

ocjiaSjieHHs 

m 

1950 

m 

0.342 

15-16.IV 

0.288 

0, 3 2 S 

25-26.IV 

0.279 

0.461 

12-13.VII 

0.216 

0.330 

17— 18. VIII 

0.476 

0.362 

20— 2 1. VIII 

0.416 

0.280 

6-7 .IX 

0.362 

0.302 

15— 16.IX 

0.434 


18— 19.IX 

0.303 


19— 20.IX 

0.388 


H3 ypaBHeHHli (1) cnocodoM HanMeHbiiiHX KBaApaTOB onpeAeAHJincb 
Am h a, JP/ia xex Honeii, b reneHHe KOTOptix He 6 hao no,/iyneHO Hync- 
Horo HHCAa HadAioAeHHH (J)OTOMeTpnnecKoro CTaHAapTa, 6 hah ncnoAb3o- 
BaH bi 3 HaneHHH a cpeAHHe 3a ce 30 H. B TadAnne I npHBeAeHbi 3HaqeHHa 
4>aKTopa aTMoa|iepHoro ocAadACHHH CBeTa aas paAa Honeft HadAioAeHHH. 
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4 H. Jl. Marajia iubhjih 


3Be3AaMH CpaBH£HH3 CJiy»MH: 1 

Mn RX repKy^eca: . j 

a HD 170542 (F 2 )=BD-(-i3 0 3658, j 

6 HD 171728 (A 2 )=BD+ii° 3518; 1 

a 

RS JIhchhkh: 1 

a HD 17892 (B 9 )=BD+23° 3586, 1 

6 HD 181360 (B 3 )=BD+23° 3625. I 

H 3 Ha6^ioAeHHft 6bMH onpeAejieHM pa3H0CTH 6aecKa 3Be3A cpaBHe~ 1 

hhs: co 3Be3Aoft RX TepKy^eca: | 

Am(6,a) = o ,! ? 534 ±0“ 008 (1948 r.), | 

Am(6,a) = o« 53i±o"? 008 (1949 r.); j 

co 3Be3Aoft RS JIhchhkh: J 

Am(6,a) = o M ? 5i9±o B J 008 (1949 r.), | 

A^Ce.aJ^o” si4±o“ 008 (1950 r.). I 

Bee Ha6^roAeHH3 npMBeAeHU k 3Be3AaM a. j 
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3jieKTpo4)OTOMeTpi«i saiMeHHbix nepeMeHHbix 3Be3Ai?Z Feptcyneca h RS JIhchmkh 5 

HnAHBHAya;ibHbie HaS^iroAeHHa npnBeAeHH b Ta6/iHn,e II, nepBbift 
CTO/[6eU KOTOpofl COAep^HT MOMeHTbl Ha6aiOAeHHft B KWIHaHCKHX AH3X, 
npHBeAeHHbie k ijeHTpy Co^Hii,a, BTopoft — cooTBeTCTByiomne <J)a3bi Ha6^io- 
.AeHHfi h TpeTHfi— pa3HOCTH 3Be3AHbix Be^HHHH nepeMeHHoft H 3Be3AbI 
'CpaBHeHHH a. 

Ha OCHOB3HHH na6jiioAeHHH RX TepKyaeca, npoBeAeHHbix b 1948— 
1949 rr., 6biaa nocTpoena HOpMajibHaa KpHBaa Saecxa, c noMombio KOTopoft 
.npH runo'reae V, b ripeAncwioiKeHiiH KpyroBoft op6nTbi, MeTOAOM FIho- 
TpoBCKoro 6 hjih nOt/iy^eHbi 9,/ieMeHTbi, ony6^iHKOBaHHbie b 3aMeTKe 
[1]. SfjxJieKTbl 9JI/IHnCOHAaJIbHOCTH KOMnOHeHTOB H OTpaiKeHHH, H3-3a He- 
^Ha^HTe^bHOCTH, ne 6bura npHHHTbi bo BHHMaHne. 
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H. JI. MarajiamBHJiH 
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3 jieKTp 04 > 0 T 0 MeTpHii aaTMeHHbix nepeMeHHbix 3Be3,n RX TepKyjieca n RS -iIhchmkh 7 
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3jieKTpoc|)OTOMeTpnsi 3aTMetmi>ix nepeivieiiHbix 3B63.H RK FcpKyjieca h RS JIhchhkh 


9 s 


C ne/ibio ^iymuero npeACTaBnexma Ha6./noAeHHH Bnoc^ieACTBHH 6 ujio 
peuieHO yqecib acficfxsKTbi 3AAnncoHA3Jii>HOCTH KOMnoHeHTOB h oTpane- 
hhh. Mbi pema/ni KpHByio 6,/iecKa, nojiyneHHyio Ha ochob3hhh Bcex Ha6- 

jiioashhh, npoBeAeHHbix b 1948—51 rr. 

HopMajibHaa KpiiBaa 6,/iecKa npHBeAena b Ta6jinn,e III, r^e noc/xeAO- 
BaTeAbHo AaHbi: cpeAHee 3HaqeHne 4>a3bi, cpeAHee 3HaneHHe pa3HOCTH 
6;ieci<a h hhcao Ha6^iOAeiiHii, BonieAuinx B o6pa30BaHne HopMa^bHoft 

TOHKH. 
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PeKTH(J)HKau,Ha KpHBOfi 6Aeci<a 6buia npoBeAeHa b hhtghchbhocthx. 
jjflsi Ka>KAoii tohkh Bue 3aTMeHH h Ha6/iioAaeMbie hhtchchbhocth npeAcraB- 
JIHJIHCb B BHAe: 

/=i — a — /'cos© — ccos 2 ©, (2> 

rAe a— nonpaBica HyAbnyHKTa, b — K03(f)4)Hn,HeHT oTpaxKeHnn, c — Kostpcfm- 
HHeHT, 3aBHCamHft OT SAAUnCOHAaAbHOCTH KOMnoHeHTOB. 

PemeHneM 23-x ypaBHeHnn THiia (2) no cnoco6y HaHMenbuinx KBaA- 
paTOB Mbi noAynHAH CAeAyiomne 3HaneHHa K03(|)(|)HUHeHTOB peKTHtjjHKan.HHX 
a = — 0.0016 ± 0.0024 
b = 0.0038 ± 0.0024 

c = 0.0118 ± 0.0059 

Xfna peKTH(J)HKau,HH npnMeHHJiacb cpopMyaa: 

, Ihil6x ~\~A b cos© - C cos 0 

peitT. — : - ' ’ (3). 


(a + d) t 1 ~ Z cos2 
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1 10 H. JI, MarajiauiBHjiH 

r A e ^= 0.354 sin i (LI + LI), 

C=o.u{L: + LI), 

Li~L a ‘ a\, 

L\=Li-a\, 

^=2(^4-c). 

fl i H a 2 OoAbiiiHe ncuiyocH KOMnoHeHTOB, i 1 h L 2 6jie ck KOMnoHeHTOB, C 
onpeAeaaeT B.'iHHHHe scfufieKTa OTpax<eHHH Ha K09c|)(J)Hii,HeHT s^^hiicoh- 
Aa^bHOCTH. 

Oopwy^a (3) npHHHMaeT MeAyiomee qncvieHHoe BbipaKeHHe: 

J _Ai afiji + O.OI45 + 0.0038 COS© — 0. 004.1; cos 2 © 

^peKT. — 

1.0161(1 — 0.0326 COS 2 ©) 1 /* 

PaOoTa Peccejia [2] h (J)yHAaMeHTa^bHbie TaOjiHubi (JjoTOMeTpH- 
necKHX (pa3 B. n. UeceBHia [3] asiot B03MO>KHOCTb peniHTb KpHByio 
6-aecKa c yneTOM noTOMHOHHa k xpaio ahcm KOMnoHeHTOB. B paSoTe 
P e c c e a a AaHbi HyjKHbie cJ)opMy^bi h 'ra6;mm>i rjih BbiqHcaeHHH Koa<J)- 
4)Hu,HeHTa noTeMHeHHH k Kparo — x. S^eKTHBHofl A-aaHe bo^hh Hauieft 
annapaxypH (420 mp.) h cneKTpa/ibHOMy Maccy RX repxy/ieca (A 0 ) coot- 
BeTCTByex 3HaqeHne: 

_ 2 


IloayqeHHaH nocjie peKTH(f)HKaii,HH KpHBaa 6 buia pemeHa KaK b th- 

TT 2 

noTe3e U, TaK h b rnnoTe3e x = 

6 

Ha qepTeKax 1 , 2 asho npeACTaBaeHne MHHHMyMOB b rnnoTe 3 ax U 
2 

H X = , COOTBeTCTBeHHO (a — r^aBHHH MHHHMyM, 6 — BTOpHqHblfi). BTOpHH- 

Hbift MHHHMyM b rHnoTe 3 e U npeACTaBJiaeTCH ./iyqiiie, qeM b nmoTe 3 e- 

2 

x — — . 

S 
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3jieKTpo(}>0T0MeTpHsi 38TMeHHbix riepeMenHbix 3Be3fl RX fepKyjieca h RS JIhch'ikh II 
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Phc. 2 


<t>OTOMeTpnqeci<Ke STieMeHTbi b o6enx rnnoiesax npHBeACHbi b Ta6* 
jiHn,e IV. 

Ta^jiHua IV 


RX T epKyjieca 


FnnoTe 3 a 

U 

riinoTe 3 a 

HaH6ojibmaH no-repn fiaecKa .... 

a 

. 0-95 

0i 93 

OraomeHHe nojiyoceii 3Be3fl .... 

K 

o.8 S 

0.85 

Bojibuiaji nojiyocb Oojibuieft 3Be3.11.bi . 

<*1 

0.223 

0.223 

Majiasi nojiyocb Sojibiuefi 3Be3flbi . . 

h 

0.219 

0.220 

SjIJIHnTH'IHOCTb KOMtIOHeHTOB .... 

Z 

0.0326 

0.0163. 

3 i<cpeHTpHcnTeT MepHA. ceqeHHn . . . 

£ 

0.180 

0.128. 

Bo.abiuafl nojiyocb MeHbiuefl 3Be3flu . 


O.I9O 

O.I9O 

Majian nojiyocb Menbiuefi 3 B 63 aw . . . 

^2 

0.161 

0.161 

Bjiecic SoJibuieft 3Be3fli>i ...... 

L t 

0.6192 

0.6147 

BaecK Meiibuieii 3Be3ftbi • 

u 

0.3808 

0-3853. 

Ko 3 (j)(jDH 4 HeHT OTp 3 >KeHHH 

b 

0.0038 

0.0038,. 


1 

86°-9 

86°.2 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 


I 


^12 H. Jl. MarajiauiBHjiH 


B rjiaBHOM MHHHMyMe 3aTMeBaeTca 6o./ibiiiaa 3Be3Aa. no AaHHbiM 
Ta6^HB,bi IV b EnnoTe3e U 6b\jia. BbiHHc;ieHa TeopeTHaecKaa jKpHBaa, ko- 
Topaa npeacTaB^eHa Ha qepTejxe 3. 



Phc. 3 


OHa AOCTaTOHHO xoporno npoxoAHT cpean HopMajibHbix ToneK. 
Hcno^b3ya 3HaqeHHa cfjOTOMexpHqecKHX 3^ieM6HTOB, no^yaeHHHX 
naMH h cneKTpocKonHnecKHe AaHHue CaniJiopAa [4], mh BbiBera a6co- 
• vnoTHue pa3Mepbi, Maccbi h imothocth KOMnoHeHTOB (Ta6;ra:a,a V). 

Ta6jiana V 

RX TepKyjieca 

Boabiuaa nojiyocb Sojibmeft 3Be3«bi . a.i 80 

Majian nojiyocb 6oJibuieft 3Be3a,bi . . 2.14© 

Bojibiuaa noayocb MeHbmeft 3Be3flbi . 1.85© 

Maaaa noayocb MeHbmeft 3 Be 3 fl,bi . . 1.56© 

Macca Sojibmeft 3Be3fl,w 2.08© 

Macca KjeHbmeft 3 Be 3 Abi 1.86© 

. rlaOTHOCTb 60JIblueft 0.21© 

riaOTHOCTb MeHbmeft 3Be3,H,bl 0.38© 


Mu pema^H KpHByio d^ecxa Taioxe a RS JIhchhkh. B MaxcH- 
MyMe KpHBoft d^iecKa mcukho 3aMeTHTb acfxfjeKT 9 ^hhthhhocth h 3aMeT- 
HUH 34>(J)eKT OTpaJKeHHH. KpOMe Toro, BTOpHHHblft MHHHMyM HeCKOJIbKO 

• CMemeH OTHocnTe.abHO cepeAHHbi MeacAy AByMa r^iaBHbiMH: T a — T t — — = 

2 

= 0?04, HTO M05KCT SbITb Ofi'baCHeHO SJUIHnTHHHOCTbK) OpfiUTH. 9 t 0 O 6- 
CToaTe^bCTBo 6u.ro noroaceHo b ocHOBy pemeHHa kphboR b rnnoTe3e U. 
■HoCKO^bKy KpHB3H B MHHHMyMaX CHMMeTpHHHa, MbI IIOCTpOIMH HOpMa^b- 
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3jieKTpo<}>OTOMeTpnfl 33TMeHHbix nepeMeHHbix 3Be3fl RX Tep icyaeca h RS JIhchtoh 13 . 

Hbie TOHKH B MHHHMyMaX C^OJKeHHeM BeTBeft. HafijIKDAeHHa C06paHbI B 
43 HopMa^bHbix TO^Kax. HopMa^bHaa KpHBaa 6 /ie CKa R&m b Tadjmpe VL 

Ta 6 jinaa VI 
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14 H. Jl. MarajiauiBHjiH 


PeKTH^HKanHH npoBeAeHa Taioxe b HHTeHCHBHOCTax, 

PeuieHHeM 20 ypaBHeHHH rana ( 2 ) no cnoco6y HaHMeHbinnx KBa^- 
paTOB Mbi no./iynn.nn c./ieAyioiii,He 3 HaneHHH K 09 (J)(f)HU,neHTOB peKTH^HKamin: 
<1 = 0.0005 + 0.0031 
£ = 0.0342+0.0037 
c = 0.0319+0.0094 

OopMy^a (3) npHHswa caeAyiomee MHcaeHHoe Bbipa*eHne: 

, _ / Ha 6ji 4 - 0.0290+0.0342 cos0 — 0.0090 cos 2 0 

^peKT — 

1.0285 (1 — 0.0818 cos 2 0)* 

PeKTH(J)HmipoBaHHaH KpnBaa 6;iecKa pema^acb b rnnoTe 3 e U b npe#- 
no^oiKeHHH s^^unTHnecKon opSnTbi. Ha nepTeace 4 noxasaHO npe^craB^e- 
HHe MHHHMyMOB. 

OoTOMeTpnnecKne a^eMeHTbi npHBeAeHH b Ta6;ran,e VII. 


Ta6jiHua VII 


a 

0-95 

8 

0.287 

b 

0.0342 

K 

0.78 

a t 

0-193 

i 

85-9 

a t 

0.247 


0.150 

e 

0.053 

h 

0.240 

^1 

0-9534 

(0 

25 4° 

X 

0.0818 

L ) 

0.0466 




i 
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3 fleKT P 0 <t> 0 T 0 MCTpiiH 3 aTMeiiHwx_nepeMe miMx saesa RX Tepicyaeca n RS 15 { \* 

B ra6/iHue VII e h or, — - sKCuem-pHCHTeT h Ao.ino-ra nepnacrpa ot bo- 

cxoAamero y3Jia, cootbqtctbchho. 

Ha tiepxeoKe 5 noi<a 3 aHa xeopewiecKaa KpHBaa, cooTiiexcTByioiuaa 
npOBeAeHHOMy pewem-no. OHa xoporno jio>i<htch cpe/p-i HOpMajihHhix 
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P&0b073360b T/b&APVSOWO/bO ( T l&b0A33dt'0A00b 50'3^06ae0 15. 1953 

EiO METEHh ABA C TYMAHCKOM AGTPQ4>H3rWECKOH OBCE PBATOPHH J* i v i 95s 


HCCJIEflOBAHHE HOBOH B C03BE3j3,HH 3MEH 
(iV 5«-1948), OTKPbITOH B ABACTYMAHCKOH OBCEPBATOPMH 

P. A. E APT Ail 
BBeneHHe 

8-10 h 9-ro anpejni 1948 roAa, ubinojiHHH TCKymyio nporpaMMHyio pado- 
Ty no onpeAejieHHHM cneKTpajibHbix adcoAKmibix BejiHHHH CAadbix 3Be3A 
TnnoB B5 A7, h c(j)o , iorpa(f)HpoBaAa odAacTb b co3bg3Ahh 3mgh. OoTorpa- 
<})HpOBaHHe np0H3B0AHJI0Cb C odbeKTUBHOH npH3MOH, MOHTHpOBaHHOH Ha 20-CM 
KaMepe 40 -cm pe(j)paKTopa AdaeryMaHCKOH o 6 cepBaTopnn. ^HeM no 3 >Ke, npn 
cobmgcthom npocMOTpe HeraTiiBOB, AiipeKTop 06 cepBaT 0 pnn E. K. X a p a’fl 3 e 
odpaiHA Moe BHHManne Ha cAadbift sMHccHOHHbiH cneKTp, He HMeioiu,Hfl cacaob 
H enpepbiBHoro cj)OHa. 3Be3Aa, k KOTOpoft othochach nanubiH cneKTp AOA>KHa 
6 bIJia dbITb 8-9-OH 3B. BejIHHHHbl. 

CpaBneHHe co 3Be3AHbiMH KapxaMH OpaHKJiHH-AAaMca c pejibio otoikag - 
CTBJieHHH 3anoA03peHi-ioro od"beKTa OKa3ajiocb 3aTpyAHHTejibHbiM, bbhay Toro, 
HTO nJiaCTHHKH dblAH CHHTbl — B COOTBeTCTBHH C 3aAaneH • — C KOpOTKHMH 
3KCn03HUH5fMH H H30dpa>KeHHH CneKTpOB dblAH CAadbl. To oBcTOHTejIbCTBO, 
hto B KHTanore njiaHexapHbix xyMannocTeft 111 He OKa3aAocb TyMaHHocxn c 
6 ah3khmh KOopAHnaxaMH, a k 3Be3Ae THna BoAb(|)-PaHe 3 anoA 03 pe«HbiH 
cneKTp lie MOT OTHOCHTbCH BBHAy dOAblTIOH raAaKTHKeCKOH mnpOTbl (okojio 
46 ), 3acTaBAHJio AyMaTb, hto mm HMeeM AeJto c EIoboh b HedyjiflpHOH cthahh. 

C HaMepenneM ripoBepnTb naiuH coodpaiKenna, b CAeAyiomyio ncHyro Honb 

13-ro anpeAH, n noBxopnAa cfioTorpacfiHpoBaHHe toh >Ke odnacTH, h npn stom 
nojiyqiina Kan cneKTpbi ,thk h odbinHbie (JioTorpacjjHH, nocAe nero ctbao coBep- 
rneHHo oneBHAHbiM, MTO HeH3BecTHbiii od-beKT ecTb HOBaa 3 Be 3 Aa 9 -oil Bean- 
HHHbl. 

B CTeKAHHHon dndAHOTeKe odcepBa-TOpiin naniAHCb 2 HeraTHBa toh >Ke od- 
AacTH, cHHTbie 13 anpeAfl 1942 roAa (JVbJSTs 1046, 1047). Ha sthx HeraTHBax, 
noAyneHHbix c 3Kcno3HnnaMH b 2 naca, He oKa3aAocb otoh 3 Be 3 Abi. Torna mm 
H 3BeCTHAH BlOpO aCTpOHOMHMeCKHX coodmeHHH CCCP H aCTpOHOMHHeCKHe 06 - 
cepBaTopnn o Hoboh b co 3 Be 3 AHH 3Men [21. 

KoopAHHaTbi Hoboh, oTHocHinnecfl k 1950 roAy, hmoiot CAeAyromne 
3HaneHHn: 

t>,= 15' , 43’"18M7±0 s .03 
8 = + i4°31'9".7 + 0".3 

nocAeAHne 6 mah n3Mepenbi mhoio Ha doAbinoM nsMepHTCAbHOM npndope 
o6cepB3TopHH h peAyuHpoBaHbt no c.nocody A. H. Ttefina [3]. 

CyAH no KoeBeHHbiM AaHHbiM, ao BcnbiniKH 3Be3Aa dbuia CAadee 16-ofi 
3B. Be.IIHHHHbl 14, 5). 

OTKpbiTan MHOIO 3Be3Aa H3BecTHa HbiHe KaK N Ser 1948. B KaTaAOr ne« 
peMeHHbix 3Be3A OHa 3aHeceHa noA odo3i-ianeHneM CT Ser. 

2. i&sbcn. sU(J)hraajo'b. m5b. 5o£j5j., N° 15 
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P. A. E a p t a a 


§ t. HaSJnoAaTeflbHwii MaTepHaji 

Co AHH OTKpbiTHa N Ser 1948 mm iiomth CHCTeMaTHqecKH nojiynajin Ha- 
6jifoa,aTeJibHbift MaTepnaji — cneKTpbi n o6binHbie c})OTorpa(|)HH. 

OoTorpacJumecKHe HaOjnoAeHnn 6 mjih BbinojiHeHbi Ha AByx napajuiejib- 
hmx 20-cm KaMepax (KaMepbi JVe 1 h N° 2) 40-cm pe(J)paKTOpa A6acTyMaHCKoii 
o6cepBaTopHH. 

CneKTpbi nojiyneHbi npn noMomn odbeKTHBHOH npH3Mbi, c npeJiOMJunomHM 
yrJiOM 15.5°, mohthpob3hhoh Ha oahoh H3 BbimeynoMHHyTbix KaMep, HMeH- 

ho — Ha KaMepe JMb 2. JlnHenHan AHcnepcnn nojiynaeMoro cneKTpa 115 A/mm 
okojio H s. C uejibio yBejiHneHHH Ancnepcnn, o«Ha H3 cneKTporpaMM (neraTHB 
J4b 2422) nojiyqena npn noMomn kom6hh3uhh AByx o6-beKTHBHbix npH3M, c 
npejioMjiaioHi.HMH yrjiaMH 15.5 h 5.5 . B nocjieAHeM cjiynae Ancnepcnn cneKTpa 

0 Ka 3 ajiacb paBHon 90 A/mm okojio Hb - 

XIjih cTaHa,apTH3aunH njiacTHHOK npuMeHHjiHCb uiKajiKH, nojiynaeMbie co 
cryneHnaTofi mejibio Ha meneBOM cneKTporpaijie Tencjiepa, c Hcnojib30BaHneM 
BcnoMoraTeJibHoro HCTonHHKa CBeTa 161. 

OSbmHbie (JiOTOrpatJiHH nojiynajiHCb Ha KaMepe N« 1. 

npH onpea;ejieHHH cjioTorpa<})HqecKOH 3Be3AHon BejinnHHbi Hoboii 3Be3aa- 
mh cpaBHeiiHH cjiyiKHJiH 3Be3Abi CeBepHon nojiapHofl nocjieAOBaTejibHOCTH, ko- 
■Topbie (fioTorpacfmpoBajiHCb h H3Mepsuincb b ycjioBunx TO>KA£CTBeHHbix c ycno- 

BHSMH njiaCTHHOK HOBOH. Tr , _ . 

, OoTOMaTepnajioM cjiy>KHjin nJiacTHHKH HjibcjiopA 3eHHT (qyBCTBHTejib- 

HocTb — 700 no X h Jl) , pa3MepoM 9x 12 cm. 

nponBJieHHe Bejiocb b MeTOJiorHApoxHHOHOBOM npoHBHTejie. TeMnepaTypa 

npoaBjleHHfl +18° C, a npoaojiKHTejibHOCTb — 8 MHHyT. 

Bcero HaMH nojiyneno 15 chhmkob c oOtjCkthehoh npH3MOH (Taoji. 1) h 25 
oSbiHHbix cbOTOrpacjnift (Ta6ji. II). 

tfacTb HaOjnoAaTeJibHoro MaTepnana, b ahh Hauiero OTcyTCTBHH, ouji 
noJiyneHa A. <&. TopoHH*a/i 3 e, hto mh oTMenaeM c onaroAapnocTbio. 


TaOJiaga 1 pbcoocyo 
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HcmeflOBaime HoBoii b C 03 flaiiHH 3mch (N Ser 1948), oxtcpbiToS. 
Tadjuiua [I ybftoimo 
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§ 2. KpHBaa GjiecKa 

Ha ochobg Aarwux JiaOjiioAaTejibHoro MaTepuajia (xagjuma II) HaHH Gbi- 
jih onpeaeJieHbi (jxn’orpacj+iqecKHe 3Be3AHbie Bejnmmibi Hoboh. 

HsMcpemic ubiucumcHo na oo'beKTHBHOM MHKpo(j)OTOMSTpe B. B. Hhk o- 
n o B a. MeTOAKKa onpeAejie-HMsi 3Be3AHhix BejiHTOH TaKaa me, q T o h b pa6o- 
Tax E. K. X a p a a 3 e, BbirtojniHeMbix b oScepBaTopHH [71. 

3aMeraM, hto, K3K bhaho H3 Ta6jiHAw II, He Bee HeraTHBu Hoboh HMeior 
coorBeTCTByioipHe ciihmkh nojiroca. Ohh othochtch k TOMy BpeMeHH, Korfla 
loBaa <5wjia cpaiH-mrejibHo apKofi. B nocjieAHHx cjiyqanx 3 Be 3 AaMH cpaBHeHHH 
cjiyscHjiH HH>KenpHBeAeHHbie 3B63AH, (j)OTorpacjraqecKHe 3 Be 3 AHbie b&jihhhhm 
-KOTopbix 6biJiH onpe«ejieHhi h3mh no 3B63A3M CHn JVgJVo. 10—18 [8], 

m m 

bD + i.S°.’- 9 io( 9 . o) 9.23 + 0 »»07 
+ 14 2 93°(9 . o) 9.6 9 
+ 1 5 2908(9 .0) 9.95 

+ 152903(9.5) 10 -73 
•+142937(9.5) XI. 01 
' +14 29 1 9(9 -5) II , 31 
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Bbhay 3HaqHTejibHoro 0CJia6jieHHH Hoboh, b AajibHeiiiiieM mh cTajirr 
onpe^ejiHTb ee 3B63AHyio BejinnHHy HenocpeacTBeHHo no 3Be3,naM Cnn. 

XtjIH nOCTpOeHHH (f)OTOrpa(j)HMeCKOH KpHBOH SjieCKa MbI BOCnOJlb30BaJIHCb- 
KaK HaUIHMH, T 3 K H AaHHbIMH A. B. CoJIOBbeBa [ 9(1 H /[ 3 B H C [ 10 ] (Ta6- 
.nHna III). FLpH 3 tom Mbi orpaHHnHjiHCb Jinuib nepnoAOM ot anpeJia 1948 ro^a 
no ceHTfl6pb 1949 ro^a, TaK KaK AaHHbie AajibHefiiiiero BpeMeHH 6bijra cKyAHbi. 

Hauin AaHHbie h AaHHbie JXsbkc npeACTaBJieHbi b HHTepHanHOHaJibHOH 
cHcreMe. J[aHHbie CojioBbeBa Ohjih npHBeAeHbi k stoh >Ke cHereMe rpa- 
(banecKHM cnocofioM. 

Bo BTopoM CTOji6ue Ta6jiHUbi III AaiOTCH npsiMbie AaHHbie CojiOBbeB a, 
a b TpeTbeM gtoji 6 u ;8 — npHBeAeHHbie HaMH k KHTepHannoHajibHon CHCTeMe. 

npn nocTpoeHHH KpHBofi SjiecKa (nepTe>K 1 ) 6 mjih oO-beAHHeHbi Ha 6 jiro- 
AeiiHH 3 a AaHHbie cyTKH. 3to onpan/iaHo tbm, 1 ito kuk bhahm, IIoBan ocjia- 
'6eBajia MeAJieHHo h b cp&AHeM — c MajibiMH KOJieOaHHHMH. 

Bn3yajibHyio KpnByio 6jiec.Ka A 3Men 1948 a.hh nepno^a ot Mapia 1948- 
rdAa no OKTsdpb Toro jkb ro/ra moikho Hairra b paSore JT o m a h a (1 1]. 



2H32 .. 


2H3S... 


K). 


Phc. 1 Bob. 
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T;i6jihh;i III Qbfoocgo (npono„menne abjj'odgsmg&b) 
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§ 3. CneKTpaJibHan CTaflHH pa3BHTnji Hoboh 

no BHfly cneKTpa (ninpoKHe sMHccHOHHbie jihhhh, npncyTCTBHe jihhhh,,. 
xapaKTepHbix ajih ra30Bbix TyMaHHOCTefi) cpa3y CTajio oqeBHflHHM, hto b mo- 
MeHT oTKpbiTHH 3Be3fla HaxoflHjiacb b HefiyjinpHOH CTaflHH cneKxpajibHoro pa3- 
BHTHH, T. e. MOMeHT MHKCHMyMa BCnbllHKH elO y>Ke 6bIJI npOHfleH [12]. nOBH- 
flHMOMy, M3KCHMyM BCnbllHKH N 3MeH H He MOr 6bITb Ha6jIK)fl6HHbIM, TaK K3K 
"oh npoH3omeJi b 6ojiee paHHHe Mecnubi, 6biTb moikct, b kohuo 1947 rofla,. 
Korfla HoBaa pacnojiarajiacb i-ia He6e b6jih3h CojiHua. 

XHjih fleTajibHoro H 3 yqeiiHH cneKTpoB Hoboh (Ta 6 ji. I) Bee ohh Ghjih npo- 
nymenbi HaMH Ha caMoperacTpHpyiomeM MHKpocjnoTOMeTpe Kpiocca b Jia 6 opa- 
TOpHH rocyflapcTBeHHoro AcTpoHOMHqecKoro HHCTHTyTa hm. UlTepH 6 epra 
b MocKBe h 6hjih nojiyqeHbi cooTBeTCTByioiuHe MHKpoc})OTorpaMMbi. nocJieflHHe 
noKa 3 ajiH, hto b nepnofl HaniHx cneKTpajibHbix HafijHOfleHHfi (ot 14.IV.1948 
no 29. VII. 1948) cneKTp Hoboh He noflBeprajicn cymecTBeHHHM H3MteHeiiH5iM b 
CM blCJie HCHe3H0BeHHH HflH H<e nOSIBJieHHH K3KHX JIH 60 cneKTpajibHbix JIHHHft, 
ecjiH yqecTb to, uto b nocjieflHee BpeMn, BBHfly ocjiaSjieHHH caMofi 3Besflbi, 
6o.nee cjiaSbie jihhhh 6 bijiH He bhahm. nosTOMy Mbi npHBOflHM onHcanne 
cneKTpa Hoboh; jihuih no c})OTorpacl)HH 14. IV. 1948 (ijioro 1, Ta 6 ji. IV) <&oto 1 
npeflCTaBJieno b flByxKpaTHOM yBejiHqeHHH. 3aMeTHM, hto b cneKTpe, nojiyqen- 
IlOM C flBOHHOH npH3M0H, flOnOJIIIHTeflbHO BHflHa JIHIHb JIHHHH X4927A (He I )• 

Tan Kan cneKTpbi 6bijm nojiyqeHbi c o6-beKTHBHOH npH3MOH h pnflOM c@- 
cneKTpoM Hoboh He 6hjio oTneqaTKa CTaHflapTHoro cneKTpa (cneKTpa cpaB- 
HeHHH), TO flJIH OTOJKfleCTBJieHHH CneKTpajibHbix JIHHHH, Mbi nOCTynHJIH CJie- 
flyromHM o6pa30M. CnepBa 6biJiH oTOJKflecTBJieHbi npKHe jihhhh nyTe-M cpaBHe- 
hhh cneKTpa Hoboh co cxoflHbiM eMy cneKTpoM iV FepKyjieca 1934 b He6y- 
jinpHOH CTaflHH [131 Hajiee, Ha MHKpocJjoTorpaMMe cneKTpa Hoboh 6hjih H3- 
MepeHbl paCCTOHHHH Bcex cneKTpajibHbix JIHHHH OT H, C nOMOIUblO KpHBOft 
AHcnepcHH HauiHx cneicrpoB, 6mjih onpeflejieHbi cooTBeTCTByiomHe flJiHHbi bojih. 
nojiyqeHHbie thkhm nyTeM ajikhw bojih y>Ke OTOHCflecTBJieHHbix npKHX jihhhS 

OTJIHqajIHCb OT fleHCTBHTeJIbHbIX HX 3H3qeHHH B CpeflHeM Ha +2 A. npHHHB 3TO 
BO BHHMaHHe, Mbi CMOTJIH OTOHIfleCTBHTb H CJia6bie JIHHHH. Pa3yMe6TC5I, B nO- 
cjieflHeM cjiyqae, KpoMe cpaBHeHHH co cneKTpoM N TepKyjieca, mh n0Jib3OBa- 
flHCb H flpyrHMH o6m,eH3BeCTHbIMH COOfipaJKeHHHMH flJIH OTOHifleCTBJieHHHS 
CneKTpajibHbix JIHHH0. -I ; . A 
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noc'rynHBiuee no3,n,Hee b name pacnopsimenne HccjieAOBaHHe cneicrpa 
N 3mpii 1948 M a p h B ji o x [14] noKa3ajio, >ito Haum oxo>KnecTBJieHHH cneK- 
TpajibHbix jiHHHii nnojnie cooTBeTCTByioT aeScTSHTeJibnocTH. Map« Bjiox 
pacnojiarajia cneKTpoM Hoboh, noJiyneHHbiM co ctieKTporpacJioM h hmgioiiihh 
pHAOM cneKTp cpaBHeiiHH, Tax hto snecb y>K lie moi-jih 6biTb coMHem-w b 
OTOH<H eCTBJieiIHH JIHHHH. 

§ 4. C n e k Tp o ([) o t o Me r p h L r e c k a si oSpaCoiKa h aoji toa area bHoro Maiepaajia 

HenpepbiBiibiH cneKTp Hoboh 0Ka3aJicsi cTOJib CJia6biM, hto cneKTp motkho 
CHHTaTb HHCTO aMHccHOHHbiM. riosTOMy hjih cneKTpoiJioTOMeTpHHecKOH o6pa- 
6otkh ero Mbi BOcrro,i!b30Baji mcb 3Be3floft cpamieiiHsi. HocjieAHHSi 6buia H3- 
6pana na tom me HeraTHBe. 
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P. A. B a p t a a 


IIpH Bbi 6 ope 3 Be 3 AM cpaBHeHHH Mbi cTapajiHCb, hto6h ona 6bijia no B 03 - 
mojkhocth paHHsro noflKJiacca A, npn HopMajibHOH 3Kcno3Hii,HH Hoboh AaBa- 
jia cneKTp HopMajibHoro nonepHeHHH h HaxoAHJiacb no6jiH30CTH Hoboh. Bojiee 
hjih MeHee yAOBJieTBopniomeH sthm TpeOoBaHHHM 0Ka3ajiacb 3 Be 3 aa: HD 
141040 , A 3 , 6.86 3 b. b&ji. 

HHTeHCHBHOCTH JIHHHH HOBOH OnpeAejIHJIHCb no OTHOUieHHIO K HHTeHCHB- 
hocth HenpepbiBHoro cneKTpa b 3Be3Ae cpaBHeHHH, b toh >Ke ajihh© bojihh. 3a- 
t©m npHHHMan bo BHHMaHHe HCTHHHoe pacnpeAeneHne sHepran b HenpepbiB- 
hom cneKTpe 3Be3Abi cpaBHeHHH (b3hb ajih Hee npHHHTyio ajih AHHHoro cneK- 
TpajibHoro noAKJiacca TeMnepaiypy H3 TeMnepaTypHOii micajibi Konnepa 
[ i5 ] : Tab = 9340 °) , 3TH HHTeHCHBHOCTH BbipaXiaJIHCb B CpaBHHMbIX Apyr C APy- 
tom eAHHHuax. 3a eAHHHuy 6bma npnHHTa HHTeHCHBHOCTb HenpepbiBHoro 

cneKTpa ihhphhoh 1 A b cneKTpe 3Be3At>i cpaBHeHHH okojio Ho- 

OneBHAHo, nojiyqeHHbiH thkhm nyTeM pe3yjibTaT 33 bhcht ot npHHHToft 
AJiH 3Be3Abi cpaBHeHHH TeMnepaTypbi. B cbh3h c sthm 3aMeTHM, hto no pac- 
■npeAejieHHio 3HeprHH b cneKTpe, TeMnepaTypa, coScTBeHHO roBOpn, AOJi>KHa 
'6biTb Bbime. JleftcTBHTejibHO 3a nocjieAHne toam CTajio BbiHCHHTbCH, hto TeM- 
nepaTypa 3B63A THna A 0 , no pacnpeAeJieHHio 3HeprHH b cneKTpe, cocTaBJiner 
18000 °, b to BpeMH KaK 3(J)cheKTHBHan TeMnepaTypa sthx 3Be3A, cocTaB- 
jineT 10700 °. 

Ecjih o6o3HanHTb nepe3 I'Xi,N- Vxr* onpeAejineMbie HaMH HHTeHCHBHOCTH 
CneKTpaAbHOH JIHHHH C AJIHHOH BOJIHbl A,: AJIH HoBOH H 3Be3AM CpaBHeHHH CO- 
OTBexcTBeHHo, a nepea Ixm, hi * co ot b e tc r ny io in. h e hm HCTHHHbie hhtch- 
CHBHOCTH 3THX JKe CneKTpajIbHbIX JIHHHH, TO BbIIIieCKa3aHHOe MOXCHO Rbl- 
pa3HTb cjieAyrouiHMH paBCHCTBaMH: 



-.cn 


l — l, 2, 


if- 


(I) 


-=bi2< 


b narneM cjiyqae 


tag nocroHHHHe HHC.ia, t. e. 

hitj === hi :: - 

C Apyron cxopoHbi: 

In* 

h 2! 

rAe bn moh^ho nonynHTb no cjjopMyjie FI ji a h k a 1161, a 
AAHHa BOJIHbl Hs, T- e. 

hi* — b is h>« ( 2 ) 

H3 (1) h (2) paBencTB nojiyqaeM OKOHnarejibHo: 

hiif == QiOiohv* 

TaKiiM nyTeM HaMH 6 hah nocTpoeHbi kohtvpm hpkhx smhcchohhhx jih- 
HHH H BblHHCJieHbl HX 3KBHBaJI6HTHbie IUHpHHbl B eAHHHU,aX HHTeHCHBHOCTH He- 

o 

npepbiBHoro cneKTpa 3Be3AM cpaBHeHHH b nojiocKe mnpHHoio 1 A okojio Hs 
(TaOjiHna V). B nepHOA Hainnx cneKTpaAbHbix Ha6jnoAeHHH (Tafijrana I) 
cneKTp Hoboh He noABeprajica ObicTpbiM H3MeHeHHHM. noaTOMy mm yAOBJie- 
TBOpHJIHCb 06pa60TK0H JIHIHb HeCKOJIbKHX CneKTpOB, OTHOCHLIIHXCH K A0CT3- 
tohho yAajieHHbiM Apyr ot Apyra ahhm. 
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CrieKT[)o(l)OTOMeT])HiiecKHe n-iMepeHHH BbinojiHei-ibi na t. Has. GbicxpoM mh- 
Kpo(|iOTo?,H'Tpe ACacTyMaHCKoii oCcepBaTopHH L6I. 

I;ik khk HacTOJiinaa pafxrra (nojiyueHHe KOHTypa jihhhh) rpeOoBajia H 3 ~ 
MepenilH HHTCHCHBUOCTH HO B 03 M 0 JKII 0 CTH y3KOH UOJJOCKH B H3Mep«eMHX JIH- 
HHHX, TO MbI AOJIJKHbl 6bIJIH BOOTH H3M6p6HH5I npM T3KOH MHHHMSJIbHOH IIIHpH- 
HC i 13 M OjlTITeJl bllOK I I I.P,!! H MHK.pOCj)OTOMCTpa, lipH KOTOpOfi, npHKHMBH BO BHHM 3 - 
HHO H BblCOTV lUeJIH, t}j OTO M OT p H p VC M 3 51 lUIOIHaUb OCTaBajiaCb 6bl He MeHbUie 
MHHHM ajIbllO BOSMOJKHOfl. PyKOBOUCTByHCb 3THM, MbI npOBe.TH H3M6peHHH npil 
HJHpuHo me.Hii 0.25 mm h BbicoTC 7 mm. Mm oTBevaiox Ha neraTHBe 0.012 MM H 
0.33 mm, COOTBOTCTHCIIHO, (vuwni'ieHHe 21-KpaTiioe). TaKitM ofipasoM, (Jjoto- 
Meipi-ipycMaa iuioma/u> HojiymeTcn 3a cact bhcotw uie.nn snauHTejibHo ffcwib- 
iue MHIIIIMajIbHO BOBMOTKirOH H IipH 9 T 0 M BblpeSaeMaH nOJIOCKa B CaMOH JIHHHH 
HOBOJibHo VBKa 0.012 mm. IIocvieAHeft cooTBeTCTByex npii nameft uncnep- 
CHH B ope/IITCM 1.5 A. 

Ilpu HSMepeinni iho.hi, liepeMouuuiacb BayTpn ;iainioft jihi-iiih uepe3 xaJK- 
flbie 0.02 mm, ran >ito Koitxyp omicbmajicH AOBOJibHo hctko. 

Hoc, xe hjiii nepe.i hsmo-pchhcm neraxuBa Hoboh H3MepnJiHCb Taioxe 
niKa.HKH, OAiiOBpeMeimo iipoHiyicmiHe c hum, h cTpoHJincb x a p a Kxe p hcth uecKH e 
KOHBbie ( H : l ,.?/') jwm rrocKO.iibKHx pa3.nmiiibix ajihii bojih. SareM, t. k. ohh 3a- 
mctho iic pa3jrmra.ii net, 101, ns jihx 6p?.uiacb .cpeAHun xpiiBaa, KOTopoft mh h 
nOJIbBOBa.HTTCI, A.’iSI BCCX I!3Mepf!CMWX IIBMH .JIHHHH. 3tH xapaKTepHCTHHeCKHe 
KpMBbie nauajiu ham BbimeyKasaunbie BeJiHUMiiH fxm h I'u*. 

Ilpu nOCTpOCHHH KOHTypa .JTHHHH yHHTbIBajiaCb KpHBa.H AHenepCHH. 

K.;ik bhaho Ha xa6jiHi.ibi V, b cneicrpe Hough ivi HBe h cTByioT jihhhh 10 III], 
t. e. Honan naxo/iHJiacb b tot nepnoA b MaKCHMVMe pa3BHTHH HedyjinpHoft 

CTamiii. 

ncwuibJc iiiiTeiicMBHOCTn JiiiHHH b Tenem-ie nepiioAa naOjiionennH iiocxe- 
neHHo ocviafieBaior, KaK ii b hah mm ft (J)oto rp a (jiHHecKHH OjiecK Hoboh (uep- 
Te.»< 1), npexepneBaM npH btom HeKOTopbie KOJieOaHHH cooTBeTCTBeniio Ko.se- 
6aHHio 6,'iccKa Hoboh. 

H HToiiciiBHocTb neOyjnipiiux 3anperu,eirni,ix jihhhh ; Nt, Ay no othoiiichhio . 
k aupopajibHoii (A 4363) nocTeneinio ycHJiHBaeTca, hto o6mhho H'aOjuo Aaexcsi 
B H03AHHX CTa.AHflX paSBHTHH HeSyjIHpHOH CT3AHH B HOBbIX 3Be3AaX, B OSOJIOA- 
i<a.x Koropbix, no Mepe nx pacurnpeiran, njioTiiocTb na^aeT, a HOHH3anHH pa- 
cre'r h ycvioeim bobh' i khoboiihh neOynupiiMx h aspopajibiibix jihhhh npadjiH- 
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26 P. A. B a p t a h 

>KaiOTCfl k TOMy, mo HMeeT MecTO y njiaHe'rapHbix TyMaiiHOCTeft, iAe Hedy- 
jiapHbie jihhhh ropa3flO sipne aBpopajibHbix. 

HHTeHCHBHOCTb JIHHHH A 4686 no OTHOIIieHHtO K HHT6HCH BHOCTH 
A 4641 nocTeneHHO ycHJiHBaeTCfl. 

CjieflOBaTejibHO, fljia A' r 3 Men 1948 xapaicrepHbi Bee npH3HaKH, THnHHHbie 
Ajih HoBbix, h b ee pa3BHTHH Mbi He 3aMeaaeM hhk 3 Koh aHOMajiHH. 

3aMeTHM, HToMapH Bjiox [141 yiia3HBaeT Ha HeKOTopoe pa3AB0eHne 
SMHCCHOHHblX JIHHHH B CneKTpe N 3MeH, OAHaKO B TiaiHHX CneKTpaX 9TO eflBa- 
JIH 33MeTH0. OneBUAHO, npHHHHy 3TOTO Haa.0 BHAeTb B TOM, HTO HaUIH CneKT- 
pbl nOJlVHeHbl C Od'beKTHBHOlt npH3M0H H B HHX T3KHe TOHKHe 3Cj)(})eKTbI MOTyT 
6bITb 3aMaCKHpOBaHbI. 

B Ta6jiHu,e VI AaHbi flexpeMeHTbi cepHH BaJibMepa a ah N 3 mch, nojiy- 
neHHbie HaMH h M a p h Bjiox [14], 3A£Cb >Ke aah cpaBHeiiHH npHBeAeHbi skc- 
nepHMeHTajibHbie AaHHBie ajih HexoTopbix Hobhx ([171 CTp. 360 ) h TeopeTH- 
necKoe 3 HaHenne AenpeMeHTa cepun BajibMepa no B e h k e p y h MeH- 
uejiy [ 181 , BbinHCJieHHoe ajih nJiaHeTapHbix TyMaHHOCTefl. 


TaPjinna VI Qbfaotmo 


N Ser 

N Her 

N Lac 

TeopeT. 

cngcofon'gcyo 

1948 

1935 

1936 

Eefticep h 
Memieji 

Cn. 

JIHHHH 

b 3 .tk> , bn 

14.IV 

4 -V 

2S-V 

5-VI 

7 -VI 

29. VII 

VI 

(Bjiox) 

VIII 

VIII 

T 3 r— 10000° 1 

H a 

m 

Hi 

Ht 

1. 00 
0-54 
0.77 
°.34 

I. OO 

0.70 

0.85 

0.24 

1.00 

o -53 

o -75 

0.31 

1. 00 
0.59 

0.76 

0.29 

1. 00 
O .63 
0 . 8-4 
0,27 

1.00 

o -53 

0.72 

1.40 

1. 00 
0.74 
0.90 
0.38 

2.50 

1. 00 
o -54 

0.51 

0.14 

1.62 

1. 00 
d .5 5 

0.49 

0.27 . 

2.50 

1. 00 

0.51 

0.31 

0.21 


HojiyqeHHbiH HaMH AexpeMeHT cepHH BajibMepa aah N 3 mch 1948 s- 
cpe^HeM corjiacy&TCH c TeoperanecKHM (3a HCKJnoneHHeM Hi KOTopaa no- 
Ka 3 bIBaeT aHOMajIbHO doJIbUiyiO HHTeHCHBHOCTb) H epaBHHM c aKcnepHMeH- 
TajibHbiMH AaHHbiMH ajih Apyrnx Hobux. 

AHOMajIbHO dojibuiaa HHTeHCHBHOCTb Hi no M a p h Bjiox 1141 , 
KOTopaa pacnojiarajia cneicrpaMH Hoboh c dojibinen AHcnepcneH, ecTb pe 3 yjib- 
TaT HaKJiaAHBaHHH Ha Hee AOBOJIbHO HHTOHCHBHblX JIHHHH A 4097 Ha 4103 , 
npHHaAJiexcauiHX k iVIII. 

KOHTypbl SMHCCHOHHbIX JIHHHH HMeiOT AOBOJIbHO CHMMeTpHHHbie (JlOpMbI, 
T. e. MO>KHO CHHTaTb HTO TaSOBaH o 6 oJIOHKa 3 Be 3 AbI paciHHpHJiacb BO Bee 
CTOpoHbi paBHOMepHo. B TaxoM cAynae cKopocTb pacuraperiHa o 6 oaohkh xa- 
paKTepH3yeTCH nOAyiHHpHHOH 9 MHCCHOHHbIX JIHHHH. B nepHOA HaiHHX Had- 
aioashkh ra30Baa odoJioHKa Hoboh pacmHpaJiacb b cpeAHeM co cKOpocTbio 
1600 KM/cex. 

J^JIH opeHKH AyneBOH CKOpOCTH C3M0H 3Be3AbI Mbi npHMeHHJIH AH(})(})epeH- 
AHaJIbHblH MeTOA. 3 Be 3 A 3 MH CpaBHeHHH CAyHiHAH: 

HD 141003 0 Ser ) A2 F r =+22.o + i.2 
141187(7 Ser ) Ao — 35.2 + 1.3 
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H('c.’ie,uoBaiuio Hoboh b cobbc.bahji 3hc;h (N Set 1948), otkpmtoh... 27 

Mojkho 6hjio yGeAHTbCH, mo HoBan He ofijia^aeT cKOAbKO-HH6yAB bh- 
ne.nHiouieftc5! CKopocxbTo h nocne/unm xoro >ks nopa/ma, bto h aah Bcex 
3Be3n, b cpe;uicM. 

§ 5. 3jieKTpoHiiaa TeMnepaTypa b o6ojiom(e Hoboh 

O'rHOUieHHe C.yMMbI HHTeHCHBHOCTeft HefiyAHpHblX jihhhh^ , N, K HHTeH- 
CHBHOCTH aBpopaJIbHOH AHHHH A 4363 BBAfleTCH (JjyHKUHeft SJieKTpOHHOH 
TeMnepaxypu n gjieKTpoHHofl njiOTHOCTH b ra30Bbix oSoAonKax rmaHeTapubix 
xyMaimocxeft h IIobhx 3Be3A, Tax Kax He6yjiapHbte h aBpopajibHbie 3anpe- 
meHHbie jihhhh HMeiOT pa3Hbie iiOTemii-iajibi B036yjKneHHH h npoAOATKHTeAb- 
HOCTb JKH3HH aTOMOB COOTBeTCTByiOIU,HX HM B MeTaC.Ta6nJIbHbIX COCTOHHHHX 

pasjraqHa. Hcxoah H3 stoto, Menueji, AjiJiep h Xe66 1191 pa3pa- 
6cxaxn Me to a onpeAeJiennji 3JieKTpoHHOH xeMnepaxypbi b odoAonKax ruiaHe- 
TapHbix xyMaHHoexeft, ZIjih npHMeHeHHj; axoro MeTOAa k Hobhm 3se3AaM Hy>K- 
ho yqecxb paanHBHe ajieKxpoHHOH iuioxhocth b ra30Bbix odoAOHKax Hobhx 
3BC3A n lUianexapHhix TVMamiocTeH. 

n e fl h-F anuiuKHHoi h ranouiKHHHM [20] 6 hah nojiyqeHbf 
gjreKTpOHHhie tutothootm b ofioJioxKax HecKOJibKHx Hobhx 3bc3a, Ha ocHOBe 
KOTopbix, nojibsyacb mctoaom Menuejia, AjiJiep a h X e. 6 6 a, ohh 
BO jiyqHjiH cjieAyiomyio (popMyjiy aa;i onpeAejiennH sagktpohhoh xeMnepa- 
xypw b ofiojioBKax Hobhx: 

r 14320 

/ N.+ N, . . — 7T 

— — - =■ 0.0475 X 10 A. 1 1 

Al.-u.:: 

B xa 6 .;mue VII uphboahtch sjieKTpoHHbie xeMnepaxypbi b odoAOHKe N 
3Men 1948 , nojiyqenHbie HaMn no axoft (jiopMyAe Ha ochobc cooxBexcxByioiuHX 
AaHHbix xaSjinubi V. 3 Aecb *0 npHBe/iei-io onpeAeAemie M a p h B a 0 x 1141 . 
3aMeTHMv mto nocvie/uran no,nb30Ba.aacb mctoaom B a p 6 b e 121 ], KOTOpbift 
npeAcxaBAJiex codofi nedojibnioe BHA0H3MeHeHHe BHineyKa3aHHoro MeTOfla. 
3 thm h BHSBano pasjmuHe Me>KAy pesyAbxaTaMH, nojiyqenHHMH h 3 mh k 
M apH B a 0 x H3 OAHHaKonoro othoujchuh hht 6 Hciibhoct©h BbiineyKa3aH- 
HblX AHHHH. 

Kan bhahm, aneKTpoiiHaH xeMnepaTypa b odoAonxe N 3mch 1948 Toro 
>kc riopjtA.Ka, i<aK h o6h<iho HadAioAaeMwe BodoAOHKax Hobhx ([17] exp. 359). 


Tafijinua Vli (j&(V>o;mo 


1948 

1 

1. 1 . 1 V 

4 -V 

1 

25 -V 

1 

5 -VI 

y.Vl 

29.VII 

VI 

(Bjiox) 

Av,+ x, 

A 3 ta; 

2. 1 I 

2 .x 2 

i 

1 

1 

i 

2.30 

3.80 

2.78 

| 

3-78 

2-34 

’ Tsji 

8700 

8300 

8^00 

7500 

8lOO j 

1 

7500 

7780 


§ 6. XeMnepaTypa Hoboh 

Tax KaK is cneicrpe Hoboh ne npucyTCTByeT HenpepbiBHHH cneKTp, to hs 
Bcex cymecxByiomHX mctoaob onpeAeAerina TeMnepaTypbi ha pa nAaHeTapunx 
TyMftmiocreff 11 Hobhx bbcba b Hedyjmprioft exa abb 117 ! mw moi-jih npHMeHHTb. 
ah mb MexoAbi B. A. A m 6 a p uy m a h a 1221 h Ctos 1231 . 
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P. A. B a p t a h 


3aMei'HM, hto ajih noAo6Horo cjiyqan H3BecTHbi TaKJKe MexoAbi B. A. 
BopoHuoB a-B ©jibjiMHHOBa [24] H M. A. B a III a K H 3 e [25]. 
OnnaKO, aah npnM6HeHH5i sthx MeTOAOB y Hac He 6bi.no cooTBeT.CTByiomHX 
OKcnepHMeHTajibHbix AaHHbix. 

B. A. AM 6 a. puyMHH npeAnojiaraex, hto aTOMbi BOAopopa norjio- 
maiOT TOJibKo Ty SHeprHio, KOTopan H3.nyqaeTCH Me>KAy H0HH3auH0HHbiMH qa- 

CTOT3MH ill h Hell (A 912 A h '/■ 228 A), a H3JiyqeHHe appa 3 a npeAejiow 
X 228 A nojiHocTbio norAoipaeTCH hell t. e. qncjia KBaHTOB, HcnycKaeMbtx 
aApoM b sthx Asyx yqacTKax N u i h N’ u i, npH6jiH3HTejibiio paBiibi qncjiai* 
KBaHTOB, McnycKaeMbix b jiMHHHX cooTBeTCTByiomHx cepHH HI H Hell. Hcxo- 
Aa H3 3Toro npeAnoAOJKeHHH h BocnoAb30BaBumcb TeM, mto AJia onpeAenen- 
Hbix liap KBaHTOBhIX COCTOHHHH III H Hell OTHOUieHHe OHHLUTeHHOBblX K03(]5- 

(JiHUHeHTOB AJia caMonpoH3BOAbHbix nepexoAOB (A„,„) iioctohhho h paBHo 16, 
OH HaXOAHT COOTHOmeHHe 

A ul si 42 A 43 I ,;3 

Hill Ai 3 X 42 1 42 

/. 43 H As HHTeHCHBHOCTH JIHHHH /, 4686 H Hi, COOTBeTCTBeHHO, (3Haq- 
KH ’ OTHOCHTCH K HU)- 

HpH BbiqHCJieHHH TeMnepaTypbi no cjiopMyjie A m 6 a p py m h h a, nojib- 
syiOTcn ra6jiHueH, cocTaBJieHHOH caMHM aBropoM MexoAa. B nefi AaeVca co- 

OTHomeHiie — — b (JiyHKUHH TeMnepaTypbi aph aepnoro Tejia, 

■V,,; 

MeTOA C t o a ocHOBaH Ha onpeAejiennH oxHomeHHH cvmmh HHxeHCHB- 
HOCTefl 3anpemeHHbIX JIHHHH [01 II] K eyMMC HHTeHCHBOHCTeH BOAOpOAHbIX jih- 
hhh cepnn BajibMepa. 

MexoAa H3 xeopHH 3 a h c t p a CBeqeHHH njiaHeTapHbix TyMaHHOCTeft, 
no Koxopoii Kax<AbiH KBaHr yji bTpacJmoj] eTOBon papnapHn 3a npeAeAOM cepnn 
JlaHMana peHTpaJibHoft 3Be3Abi nopo>KAaeT oahh KBam cepHH BajibMepa, a 
bch OHeprHH, noAyqaewaH 3jieKTpoHaMH npn noHH3auHH nepexoAHT b H3jiyqe- 
HHe jihhhh «He6yjiHH» (3anpeipeimbie jihhhh), Ctoh nojiyqHji cAepyroipee 
cooTHouieHHe: 


/. •■■■/, 


T,ip 

Neb 


r V 2 f Y a 

I t — I - — . — dx, L = -- — dx 

“ p* - r ” r 


-Vo ( 1 


, hV 

x Tt’ 


v 0 cooTBexcxByeT toaobhou jihhhh cepHH JlaiiMaHa (X 0 912 A), a 
V— fip (X4861). 
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Hccjie/joBanne Hoboh b co3Be3flHii 3mch (X Ser 1948), otkpmtoh... 29 


CooTHomeHHe. I— - b cjjyHKHHii xeMnepaxypbi 6hjio BbinHCJieHo 

V h - 

AJifl nepnoro xejia caMiiM aBxopoM MexoAa. 

CvMMHpouaHHe I p - - pacnpocxpaHnexcH Ha BC.e jihhhh cepHH Bajib- 

Hvd V,. 

Mepa, BKJHOHaa h HenpepbiBHbiH cnexxp 3a rojioBHoft jihhhch sxoh cepHH. 
OAHaKO, BJiHHHHe nocAeAHero, xaK n<e KaK h nocjieAHHx qjreHOB cepHH Bajib- 
Mepa noxxH hhhxojkho, x. e. hmh mojkho npcHe6pexb. 

KaK bhahm (xa6j)Hna V), AariHbie Hadji jo Aennii He BKJiroxaiox jihhhio Ha. 
XIjih xoro, hxo6h yqecxb ee BAHHHHe, mh BOcnojrh30BajiHCb ashhwmh M a p h 
B ji o x, a xaioxe yqjiH xo, nxo nojiyqeriHbiH hsmh AeKpeMenx cepHH Bajib- 
Mepa (xadji. VI) b cpeAHew contracyexca c xeopexnqecKHM ( 3 a HCKAtonei-meM 


Hs) H npHHJIAH ■— 0 
Ha 


BnooieACXBHH, ajih Kan<Aoro ahh Had.nioAeHHH, 3H3 h 


■3HaqeHHe H 3 mh bwhhcjisuih Ha. 


CVMMHpOBai-IHe , l p 
Nib 


pacnpocxpaHHexCH Ha Bee 3anpemeHHbie 


; (npeAnoJiaraexcH, nxo Bee ohh H3JiynaK)xcH b <})oxorpaq|)HnecKOH odjiacrH 
cneKxpa). Ohcbhaho, rjiaBHyio pojib nrpaiox 3anpem,eHHbie jihhhh [Oil I], 

H rax, Bocnojib 30 BaBiuncb cooxBexcxByiomHMH AamibiMH xadjiHUbi V, HaMH 
dbina BbiqHc.xeHa xeMnepaxypa N 3 Men 1948 (xadji. VIII) MexoAaMH A 
6 a p a y m a H a 11 C x 0 a. 


Ta6j!Hua VIII Qb6n <mr> 


1948 

14.1v 

4 .V 

j 25 -V 

5 -V 1 

7 -VI 

29. VII 

A '«i 

N u i 

o -35 

°- 3 S 

0.33 

0.42 

I 

O.4O 

0.66 

d 

> 

164000 

164000 

162000 

17IOOO 

I7IOOO 

206000 

1 

!>, 3 

1-13 

1*13 

1.47 

1. 1 9 

1 -75 

T° CTCi'l. 

25500 

to 

u\ 

u\ 

0 

0 

25500 

31500 

26500 

36000 


Kax bhahm, xeMnepaxypa Hoboh nocxeneHHo yBejmnHBaexcH, nxo 11 
AOAHxho 6bixb, h b nepHOA HamHx Ha6AK»AeHHH b cpeAHeM cocxaBJinex no Me- 
xoav AMdapuyMHHa 170000°, a no MexoAV Cxoa 28000°. Ecjih npn- 
HHXb bo BHHMaime, nxo nepBbin MexoA BepoaxHo Aaex saBbnueHHbie, a Bxopoft 
necoMHeHHo 3ann>KeHHbie xeMnepaxypbi, xo HyxHO cnHxaxb, nxo AencxBHxeAb- 
hoh xeMnepaxypa Hoboh hhxoahxch rAe-xo mokav hhmh. K co>Ka,neHHio, KaK 
y»:e Obuio CKasaHO, BBHAy xoro, >ixo cnenxp Hoboh hhcxo smhcchohhhh, mh 
H e MornH npuMeHHXb Apyrne MexoAH onpeACAeHHH xeMnepaxypH HApa njiane- 
xapilbix xyMannocxeft n Hobmx. 
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§ 7. PaccTOHHHe #0 N 3mch 1948 

B0Cn0JIb30BaBIUHCb CTaTHCTHHeCKH yCTaHOBJieHHOH CBHSbIO Mea^Ay cneK- 
TpaAbHbiM pa3BHTJieM h naAeHHeM Ojieciia Hobhx 3Be3A aasi.Y 3 Men 1948 
nojiyqaeM, hto b MancHMyMe BcnbiniKH OHa BepOHTHo 6 biAa 5-oft 3 b. BeAHqw- 
Hbl ([17], CTp. 220). 

C Apyroft CTOpOHbl CTaTHCTHMeCKH yCTH HOBJieHO T3KJK&, MTO B M3KCHMyMe ' 
BcnbimKH HaHBepOHTHeHmee 3Ha i ieHHe aficoAioTHoro oAecKa aah Hobhx 3 B 63 a 
paBHJieTca — 7^ 5±0.2. 

Ha ocHOBe othx ashhhx: / =2500 nc, c yneTOM Me>K3Be3AHoro norao- 
meHHH CBeia. X(ah nocAeAHeft peAH mh nojtb30BaAHCb o 6 meH 3 BecTHOH (Jjop- 

MVAOH 

M = ni — A [r, b) + 5 - + lgr, 

rpe aah A(r, b) (noAHoe norAOipeHHe CBeTa b 3Be3AHbix BeAH<iHHax Ha Bee* 
nyTH ot 3Be3Abi ao Hac) 6hao b3bto ero cpeAHee 3HaneHHe no H 3 BecTHOH 
cj)opMyjie II. FI. n a p e h a r o . 

A(r,b)=±3L( i-e-TS f). 

sin/> V J 

3aKJnoienHe 

TaKHM o6pa30M na ocHOBe o6pa6oTKH Ha&riFOAaTejibHoro MarepnaAa 
N 3 Men 1948, noAyneHbi cAeAyioipHe peayAb-raTbi. 

B M0M6HT OTKpbITHH HoBaH HaXOAHAaCb B M3KCHMyMe p33BHTHH He6y 
AHpHOH CT3AHH. 

. noAHbie HHreHCHBHOCTH SMuccHOHHbix ahhhh b reneHHe neptiopa HadAIO- 
Aghhh nocTeneHHO ocAaOeBaiOT, Kan h bhahmhh (})OTorpa<})HqecKHH dnecK Ho- 
Bog, npeTepneBaa npn stom neKOTopbie KOAefiaHHH cooTBeTCTBeHHO KOJieOa- 
HHK) OAeCKa Hoboh. 

HHTeHCHBHocTb HeSyAapHbix 3 anpeuj,eHHbix ahhhh (A' lf N 2 ) no oth*- 
uieHHio k aBpopaAbHoft +4363) nocTenenno ycHJiHBaeTCH. HHTeHCHBHocTb 
ahhhh a 4686 no otholuchhio k hhtchchbhocth 46 /| ’ Taxme nocTeneHH® 
ycHAHBaeTcn. 

noAyqeHHbiH hhmh AenpeMeHT cepHH BaAbMepa aaji N 3iweH 1948 b 
cpeAHeM corAacyeTCH c TeoperanecKHM ( 3 a HCKAroneHHeM Ha, KOTopaa noKa- 
3blBaeT HHOMaAbHO SoAbUiyiO HHTfiHCHBHOCTb) H CpaBHHM C 3KCnepHM6HTaAb- 
HblHH AaHHbIMH AAH ApyrHX HOBbIX. 

AHOMaAbHo OoAbmaH HHTeHCHBHocTb lie no M a p h Bjiox ecTbpe- 
3VAbTaT HaiciaAbiBaHna na Hee AOBOAbHO hhtbhchbhhx ahhhh X 4097 m 
4103, npHHaAAeaiauxHx kAOIJ. 

SAeKTpoHHan TeMneparypa b o6oAoai<e N 3Men 1948 Toro a<e nopaAKa 
Kan h o6hhho HaSAioAaeMaH b oSoAonnax Hobhx — b cpeAHeM 8000°. 

B nepnoA HauiHx Ha6AioAeHHH ra30Baa o6oAonKa Hoboh paciimpswiacb.. 
B cpeAHeM CO CKOpOCTblO 1600 KM/ceK. 

TeMnepaTypa Hoboh nocTeneHHO yBeAHHHBaAacb. 

HoBaa ocviaCeBaAa MeAAeHHO h b cpeAHeM — npn MaAbix KOAeOanpax. 

B MaKCHMyMe BcnbiuiKH N 3Men 1948 BepoaTHO 6biAa 5 -oh BeAHHHHH, 
a no AHTepaTypHbiM a3hhhm ao BcnbiuiKH OHa 6bma CAa6ee 16-ofl 3B. BeAH- 
HHHH, t. e. aMnAHTypa KOAe6aHiia OaecKa y Hee npeBbiuiaer 1 1 3B. BeAHHHH. 



I 
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Hcaie/iOBaiuic lloiioi-i b cosbcbahh Smbh iN Sir 1948 ), otkpmtoh... 31 


CjieflOBaTejibiio, ajih A' 3mch 1948 xapaKrepi-ibi Bee npH3HaKi-i, THruiqiibie 
jyiH HoBbix. 

CquiaeM yMecTHbiM yxaaaTb Ha craTbH h 3aMeTKH oraocHTeJibHO N 3mch 
1948, Bbimenuine co ahh ee otkphthh mhoio, h nomeniiiHe AO Hac ao onyfijiH- 
KOBaHHM HacTOHipefi cTaTbii: [2, 4, 5, 8, 10, 11, 12, 14, 26, 27,' 28, 29, 30, 31, 
32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44 j. B hhx HHTareJib Moacer Hafira 
cJieAviom,He naHiibie: KoopAHiiaTbi Hoboh, (jjoTorpacjHiqecKHe h BH3yajibHbie 
3 Be3AHbie BejiHMiiHbi, BH3yaJibHyio xpuByio dAecxa, onHcarma cneKTpoB (otojk- 
AecTBuei-me h hhtchchbhocth cneKTpajibHbix jihhhh) h yi<;a3aHHH o cneiapajib- 
hoh CT3AHH pa3BHTHa Hoboh, 3 iiaqeiiH5i 3jieKTpoHHOH TeMnepaxypH b o6ojiohk& 
Hoboh h AeKpeMema cepHH BajibMepa, a raioKe AaHHbie o 3Be3AHoft BejiHHHHe 
B M3KCHMyMe BCriblUIKH H AO BCnbllHKH. 

HaicoHeu, nojib3yrocb cjiyqaeM h Bbipaxraio raydoKyro 6 jiaroAapHOCTb 
AiipeKTopv AGacTyMaHCKoft oOcepBaTopnH npocjieecopy E. K. X a p a a 3 e, 
3 a n o cto 5 i h h bi h Hirrepec k mohm paSoxaM h iioMoipb, npotjieccopy B. A. B o- 
poHiios y-B e a b h m h h o b y, ire TOjibKo npeAOCTaBHBiiieMy mhc bo3mo>k- 
HocTb H3MepnTb cneKTporpaMMbi Ha perHCTpnpyiomeM MHKpocf)OTOMeTpe, ho h 
OK asacmoMy Mile cobctumh dojibmyio noMomb b o 6 pa 6 oxKe Ma’Tepnajia, h 
AOKT opy 4 )H 3 HKO-MaTeMaTHqecKHX HayK M. A. BamaKHA 3 e 3 a peHHbie 

coneTbi. 

Mali, 1952 . 
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25. BamaKHfl 3 e M. A. AJK. 15, 24, 1938. 

26. MapTbiHOB J\. H. Alt AH CCCP, Ns 74, 1948. 

27. « Alt AH CCCP, JMb 75, 1948. 

28. « Alt AH CCCP, NeNe 76 77, 1948. 

29. Bapiaa P. A AH, AH CCCP, Ns 85, 1949. 

30. « AH AH CCCP, Ns 107, 1950. 

31. « Alt AH CCCP, No 119, 1951. 

32. CojiOBbeB A. B. ItnpK. CTaJiHHaS. acTp. o 6 c., Ns 69, 1949. 

33. « Alt AH CCCP, Jsle 74, 1948. 

34. BcexcBHTCKHH C. K Alt AH CCCP, Jv/b 74, 1948; Ily6n. KneB. acTp. o 6 c., Ns 4* 
1950. 

35. KaTp, O. B. h JIoaHHCKHft A. M. AH, AH CCCP, Ns 73, 1948. 

3 6 . Bloch Maris. CR, 227, 333 , 1948 . 

37 . McLaughlin D. B. PASP, 60, 265 , 1948 . 

38 . Hoffmeister C. Die Sterne, 24, 57 , 1948 . 

39 . Baldet F. L‘Astronomie, 62, 201 , 1948 . 

40 . Steavenson W. H. MN, 110, 62 s, 1950 . 

41 . Struve O. Astr. N. Lett. 40 , 9 , 1948 . 

42 . Beyi-r M. AN 280 , 274 , 1952 . 

43 . Holborn F. M. JBAA, 63 ; 74 , 1953 . 

44 . Ashbrook J. A.J 38 , 176 , 1953 . 

o& 5 i>cnmob omoA 35 <!>ra&Od '30 acjacnfiosooi'o 5 b:>c?o 3 d 6 wae?a 30 i> 

(N Ser 1948 ) &pa(nc 33 Cr 036 
A. 55*01605 
(^o'b a a a) 

1948 ^5706 8 500 9 03*105776, 306*1357135500 (bo 80850060*13 gg^ob 6083. 
'Bomb (B 5 — A 7 dSOdCT^gbob 3 ( j ( ^ 0r >*cr 3^*163357703010 633^(5*135770 056015773(53*10 
605005033606 g,o6bo%(ng(bo), 3065036500 tgoi^oialboogofbgbob g. *$. 2 > 39 C? 0 ' J oioBo- 
30*16335710335006 otbgDo. (gca^njfboigo^jgbo ^0*180136500 06060038606 01663*130- 

5501*1006 40 68-0060 4 >g(g(boj( 5 mL 4 >ob 20 68-0060 jo 8 g*io 1 ig 8016(50*13635770 6001- 
iog^ogpn g*iooo 5077001 ^3006, 3 o(v>g 5 g(mo Sg^0(f)ogg&ob 3*10150*1013- 

571050 £060655,30606, 01663*130501*1006 50o*>gj(5ro*>3o g. bo*iodg 3 8 oo 3 g*iox 6380 
33*1050571360 3^(0000571 380603*1 63 gij 5 *i 6 , *1018357760(3 ^^a3ac5 0 ^So 63571 o*> 
g(*)gm6(n500. 30*1633*7030, *1018357760(3 SogggoogGg&tnsoo 0573635710 63 g(j 5 *)o, 36500 
grogo^ogm 8 — 9 6057735770 30*16335770303*10 6050050060. 

306005006 030*1030(5360 2,0500573635770 ogoi — 0801(30606 < 3gbo2>o3obo50 — 8013- 
CT9 gj 63 oi’bo( 3 og&ocn 500 63 gj( 5 *ig 6 o 6 5080160606360 80577006 83*100057360 ogoi, 
03*106357106-05008606 30*1633570301 *133360106 133500*1360 603^301 oibog^ob 500- 
5033606 3 o 1 i 6 ooi d6g57>o Ugo^Bo. 

06 50*13801360, *in 3 3577063(53** 606571335713506 go (5 0571 01511 o [1] 0*1 057- 
80166500 606571335710 0657101 goioi*>5po6o(**)g&oo}, boi57>oi go^og-fooogb (^o 3 ob 30*16- 
^3571030 66363635770 oi&og^o 0*1 Dgod57g6oi5po 3010305710301 3 o 6 o 500500 505770^— 
(5033*10 30635006 joSoi ( 46 °), g,30igo^*igbo6gb5oo, *1018 6 oJ 3 g 530^36 06057* 

30*16335*1030106 663^(5*135770 20630010*13606 63635713*1 6(5i>50oo t 3o. 08 50611*1063001- 
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o&aLioo'a 86 ob cobbaAgo^coAoo'ao a<o 9 <o£> 36 oc™o ibigno aafobjgcjsgob (N Ser 1948) 33 

<^C ?08 cgo 3 gb — 13 o3Ao5gb 2><>3o3groAg 08033 °Agb <3 <^(5^2, A 0030 ~ 

A3&0 (jo 80301^3 Aco^coAq ^gj^Ao, ob3 ■g&Acojoo ajpo^oogAoajoo, Aob ^(og- 
2,6(t)6Q bAgi^ooij 5360500 Dgo^Eo, Aro 3 bog^goo ^ogj^o ^Aob 3 g -9 goAbgg5«6- 
gogAo bojo(oob 0 b 0 50 o goAbjg5roog 1. 

oobbgAgo(®)roAoob 3 o 6 ob bob^ooeoooggolio 6 » 3 rog 6 o ogco o 3 ogg oAgb roAo 
6 0 a°C 8 ) o 3 o . a^tr^ac: 0 1942 ?c?° lj 13 ^Ao^b (NsJVf? 1046 , 1047 ). o8 6gg,o- 
C° 33 ^^ 0 i AcnSoggSoQ SojgS'j^o °, t i m 2 -boooooo 6 o g^b 3 ro‘feoQog&ocr> ogAgcogg oA 
o(odcoB65oo gb goAbggiotogo. 8 o' 3 o 6 Bgg6 go^Boobgco bbAj ob(^)Aco6ro3o£)5o (36cobo- 
cno bogArob 500 db(*)Aro6ro3o£]5« oobbgAgO(*)foAog 5 b gggcjob ooo6ogoAbjg5oogg5o'3o 
>060500 goAbgg^ogob 6 j 0 ro 8 g 6 o [2]. 

obo^o goAjgogogob gcoooA^oo6o(J)gao 1950 ^5006000306 'SgScog^oo: 

a=X5 i 43’"iS. s 47 ±0? 03 
5 = + i 4 0 3i' 9 " 7 + 0:' 3 

£1306063635060 8030509 63360 cobbgAgo^roAoob 50050 bo'bcoS ooAojolig j^oEbol^g- 
Aocn o. 0? g o 6 o b 83000050000 [ 3 ]. 

oAo3oA5oo3oAo 3 oo 6 oQg 3 g 5 ob 8063503000, 06003508503 goAbggt^ogo 3 g -16 
goAbgg5mo3ogA bojoo^ogljg gajAco SgAooo^o ^6500 3000305703(0 [ 4 , 5 ]. 

638 3 ogA 0508006960570 gdAbgg^gogo 06570 (3600505300 ojoEoDgEoco: N £er 
1948 . (3305735050 3oAbg35o>ogcno jo(5o5”oo3 '3 o ob '83^)0605700 O5o6o'3g6oco: CT Ser* 
30 ? 0 <T 1 C? oa> ^o dbocjo goAbgg57ogob ooooo^Sob bob^gSo^A 5003 joAgg 5 ob, 
b^g^Agbb g(g35«)5«ooa50ooo 15 . 5 °-oo 6 o booobog^ogoo ^AotSoco, AtoSg^oQ 20 
b 3 -oo 6 go8gAobooo6 goo 85 o 6 o(joo' 8 o giS^^C^ggc?* bo 1 >oogo 6 (oobbgAboob 115 \ /33 
Hj-b 8065700557050. 5oob3gAboob £,0^5006 So'bSooo gAoo-gAooo Ebg^ArogjAoSo 
(fya^ogo Mi 2422 )' 3o(gg5g5go ogoo 00A0 booobog^ogoo bAol^ob (£oA5oo8(*)gbo 
g«]oobgg 5 ooo 15 . 5 ° 500 5 . 5 °) 30085060(3006 bo'3'go5gg5ooo. o 3 'BgScobgggoUo b 3 gj(J- 
Aob bolioogoEo 5pob3gAboo 5^00570 050800^6500 90 a/88. 

(goAcgojJgbob b^oEoooA^o'fcoQoobooogob 2,0800336957)570 ^gj^Arogjaj'bg 
„bo<ggb«)Ag 5 oo 6 o ^gAo(^ooo“ 8050357)570 63057360 [6]. 

gAoo5oAro«)5^05o 3(98^7)5700550000 3 oA(oo 3 oA ajoo^oogAoojogbboQ 20 b 3 -oo 6 
goSgAo'feg. 

(gco^oo^AotgoT^o g9Abjg5"ogogAo bojpojpggbob joEbo'bjogAobocngob 'Bgbo- 
50oAg5g5g go Aob jg^mcjgg&oco 2)^00336357)570 ogro BA50057P0 3 oo57oAt) 570 0006808- 
(pggArobob goAbgg57ogg5o (CTin), Aoo35gg5boQ 3599217)5700550000 500 g t bro3og5ooco 
060570b ojoA^o^gSob 05og6(^“)A 3 oAro 5 g 5 ' 8 o. 

b"g5j 8059327)570 ggo/jgb 15 6gg,o(*)ogo bocobogj^jogro 3 Ao% 3 ooo ((gbAojjo I) 
500 28 E332J5235A030 cgro^co^Aocgogbo ((jbAo^o II)- 

5ooggoAgg5oooo 8060570b 6ocg7)<Jgg57 ! bg j ) o6gbo < b5ngAgoo 2,39570b 060570b ctjco- 
(^rojAoogowjQoo goAbgg^ogogAo bo5oo5oggbo. 

o3«$<o a Aco3 o «)5r.o bogo'Sgo'Bob 3A^)5oob oboggbo^ goboA^gb^gco ArojroAQ 
RggEo, obg 0. b co 50 ro 3 o ro g o b 0 [ 9 ] 500 8. 50 3 g o b o b [ 10 ] 3 ro 6 oQg 3 g 5 ooj 

((jbAo^o III). 

3 . obabco. obijAcoijjo'b. cobb. bo’gcj., K 2 15 
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34 . (>i. iafbmioi 

83360 £0 5330606 80160(338380 <20*801533602300 06(53*60(300160232)* 
bob^gSo'Sc. bn^njnmgnl) 8oi6o(3g3g6o 8033060230 ogoi 08033 boG^So^ 
g,Ao<230 ( j'gi£>o 830101506 3080133636001. 

Ill (36A02306 agoiAg bgg^o 8oi(3g82)23°o 60123 ro 3 °™ 3 °b 80160(3383806 
30*5080*0 36o’8 3 6g23oi8o6o, 6012301 SgboBg'Bo 30—8336 3 og* 06(53*60(300160- 

233)* bob^gSoIig 8033060230. 

bogoDjoDob 8*2)506 05360606 (60b. 1) 503*01006382)230 ogoi 801(3382)230 
50806 ^00330^336060. gb g,o 3 o*ai 23 g 82 ) 23 °' :i 3 °<”, Aoi 3 *01501*0 363(00301, obo- 
2306 bogo'Bgo'ag 3^336^^016(00 63230 50, bo^ocgoi^, SyoAg *63338001. 

b3g^Aob bobob 8063(03001 (50603*0 gSobo^Ao botg&o, 301x03060 606233 
^233606001306 (00306060000363230 633^^3)230 bo'bgbo) 01030(00633 Qbo(oo ogoi, 

*018 0580183606 So^gh^o 30^63323030 08301(33601(00 63 g^A«) 23 0 50630010*3- 

60b 6383)232)* b^Ofooo'So, g. o. ,,06013806“ ao^boS^Sob 8*836(50 3 ob 3)333 5' 3 3~ 
230230 8^01650. *01501*0 606b, 533230b 060230b ,,06013606“ SojboB'gBo oAq 

< 3god23g6oi(oo 301130230301 50330*3382)230, 30600506 3 ob 0236001 0(050230 3 ^<n 6 - 
(00 1947 ^2306 50606*2)236, Aoi(ogbo(3 060230 083015380150 Qolig Sliob 3 ob- 
23016230(0. 

68gJ(5Ag6ob 53(50232^0 ’836^032306001306 06060 (ooaig'Bogg&'^o 0301 013001- 
8)73*1 aogAoi^oi^oiSg^Alig. 63360 683^*3)230 ($0330*3363606 3 gAooi C o' 3 o ( 14 .YI. 
1948 -(oo 6 29 . VII. 1 948 - 3 (og) 0602306 bSgj^Ab, *0083 63 g^A' 3 ) 23 0 60^36063,0- 
3 0183606 06 3,0^*01606 oigo236o'6*o6ooi, 0*6360010 0323023360 d(o S^BOS 00 * 

013) 308013*0(360301 o 3 20*38013606, *oi 3 2)8 ,;> ^ ;> bg6g23 bo 6 g 6 ' 3 o 013001 go* 6 < 33203 ' a " 
306 6ojo‘8jd'3oG ‘BgoQoAgbob 50801, 3)03*01 83*010230 60^380 0* 806(0636. 080- 

£018 8336 301233036 0602306 63 gj( 5 *ob 05*3*0 86012301(0 14 .IV .1948 Aogbgo- 
6001306 ((36*023° IV, 501(501 !)• 

0602306 63 a ^*o ^80650 goobo^Aoo, o3o(^oi3o(3 8060 683^*010301(501- 

8335*03)230 (po3(3'3ogg6o6o 01306 8336 3060*23623301 '3360(00*363230 30*633230- 
gooi. 3)30606363230 ‘33*8333230 ogoi 08033 6350(503113 (HD 141040 , A 3 , 6- 86). 

0602306 633^(5*3)230 boligbob 06(536603016360 5o6o6ot>53*g&oi50 '836050- 

*363230 30*633236306 ’3^333(5° 63 gj( 5 *o 6 08033 (50232306 605*806 3)663606 

o6(5g66ogtn6g&orio6 ‘8350*538001. ' 3 g 3 c? 33 ' 3 °, 3C3g2i3)C30’2i(°ooi *0 3bg53g23oi&o'8o 
'8360150*363230 30*633230306 3)^333(5 63 gj( 5 *^o 363*3006 33880*0(5 3060)70- 
233606 (6(3363)230 0301 80601306 3 obo 63gj(5*«)23o 3230606 Dgbo&oSobo ( 5 g 83 g*o- 
(5«g*o goio 3 g*o 6 [ 15 ] ( 5 g 33 g* 0 ( 5 'g* 3 ) 23 o 630230(006— T 9 ,j, = 9340 °), o 3 06(536- 
603016366 30801360(5035001 (3*0103*01 '8350*36001 g A°ig'g23g6'3o. 3*0133)2305 
805362)1^0 ogoi ‘836050*363230 g**ib J 3 g 2 I 3 ’ :> 3 0 ^ 5 GSg^^A'So Hs-b 5*6)'pg<*°g IA-06 

6030606 2)^333(5) 0 63 g^( 5 *o 6 06(5366030160. 

obgoio 3‘feooi 8336 3 og* 63363230 ogoi go'Bgo'So 380603*0 botig&ob 3016(53- 
*380 50 30801013230230 — 80010 3^30302336(53*0 603063380 '836050*383230 

30*33236306 Hs-6 506)5*03 IA-06 6030606 2 )?a 30 6° 63 g^( 5 *o 6 06(53660301606 

g*oig323g8'8o ((36*0230 V). 
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oboboi^aSob (O&batbaruJjtoSno'So ocjacoftgSojmo oboc^n 30^)6^3150306 N Ser 1948 g,o3o,j3crog30 35 

Ao^ooAq Y 0bAo(mo5oo6 boSb, 06055*06 bJgj^ADo 2,o3rooAfrggoo6 [ 0111 ] 
bolgbo, g. o. obo^o o'dyoTsogg&cnjOii 6g6g2^>gAo 6(^050006 2,o6gocr)oAg5ob dojbo- 

3 g 8 'So. 

bolgbob bAg^no o 6 (J)g 5 bogcn!!><si 6 o (joggoAgg&ob 3gAoo)5oob go6- 
Sog^robo 3 o 0)065000006 3 (joA(t>g 2 >n(p 5 r) 6 , Ac-o^ooAq cgcn^ro^Aoojo^jwo 

^°d°^j J 8g 06055*060 (bob. 1], g,o6oQQon^bg6 Ao o 3 ogg (oAoob 9 (joAg^o Abgggbb, 
obO(TT)ob bojo' 3 i jo' 3 ob Abggob clgbo&o8obo5o. 

^D^OCrf]^ 10 bjAdo^wjg^o boljg&ob (Nj, N 2 ) o 6 (®)g 6 bogro 5 o ogAroA^^o 6o- 
*6°b },4363 o 6 ^g 5 bogm 5 obcno 5 'dgtgoA^ogGocn 0)065000006 o'bAjog&ooijoo, Ao6oq 

^ 33 c 3 C 30 GA o g S^ggoAixigSocn 06055* goAggij^oggb'Bn Gg&gijn^Ao 6(^050006 gjoGgocoo- 

Agdob 3300650355* b^OQpooclo. 

A 4686 boliob ob^gbbogM&o A 4641 bolob oG^gGbogro&obooG 'BgcgoA^og- 
H>oa> 00065000006 d^ogA^ogbrb^co, 

V I (jbAojn'Bo onQg 3 «](Tnoo 6 o^ 3 gAob bgAoob C?2 ( jAg3g6(^)g6o <y3QCjob obo- 
-55*06000306, dojrigbwjjgn Ajgbo 500 3 oAo <65520)606 [ 14 J 3 ogA. o,]gg DgspoAg&o- 
boogob 30)3306055*00 gjbdg AoSgG^j^^o 3 o) 6 oQg 3 g< 6 o 1>o)2>ogAooo 06055*0 goAbg355*o- 
ggbobocogob C?° oog<n A 0535520 SSoDgfy^roi&o C°3 J Ag' 3 g 6 (®)obo <6gojgAob 500 8 g 6- 
(j g 555 o b SobgQagoco, jodcnoog^oiroo 355*063(52) Ao 6ob^gg^g6obocogob . 

Sggo 3 ogA 3 055)362) 55*0 8 o(jn 3 gAob bgAoob 5ogdAg3g6([|)o 6 old go 555 0050 coo6- 
fc'droboDoo eng 0^02)55*0006 (oo^) oA SogotngGoo 3 bgfoggoj>mi&o' 3 o Hs-b, Aen'dgjmoQ 
2 ^ 33 ^ 8 ^^ 0600805522^050 50050 o6(®)g6bogo)<6ob) 500 ^(ooAg&o-poo 66go 0655*36060- 
ogou (36006055* gdjbdgAoSgG^gjo* 3oo6oQg3g6cr)o6. 

'06055*0 1948 -ob 2,°'6o)go6o joAbob 2,oo3oA:)orog6ob bo'B^o^xxx bofijo- 
Ag, 2,08000)355*055*0 goUjoHo g 3 obo")Ao bolgbob SobggoA bog,o 5 ggbnb 6063503000, 
(Jco^oo 1600 j3/bgg-obo. 

306005006 Sgbgjm^A 500 ogAooAj^ og Ad 055*2)55* bolgbu 66305006630 055*2,1)63- 
&ob 3co.^g6Qoo5mo o^go* 500 0(*)ro3g&°b boyro^bjgob boBjAdi^ocobo 3 oco Dgbobo- 
3 °b 83(506(8)06055*2) A 50006336^3 663050066300, o 3 o(®)oo 3 bg&gs^gAo botigbob Nj, 
^2 ° 6 ( 5 g 6 bo 3 to 5 oooo j^ooob goA^ooobo ogAroAgio’o bo'bob A 4363 o6(Jg6bogro6ob- 
coo6 ^oA 3 ooo 5 ogg 6 b 355*o6j( i )2)Ao 60655*32)55236060 500 06055* goAbgg^ogooo gjolicn- 
306 joAb'Bo g^g^Arob^^o ( 5 g 93 gAo(^^Aobo 500 g^gj^AnGg^o boBggAogob 
qjaSjQoob. VII (jbAo^ao amOgSaero® ^ 30 ^ 9 og A 2 ) o3T>or)3;mo(rr>o 2,3g(™ob obojgo 

1948 -ob 2,011003^,5 goAbob gcggJCArrxSjg^o ( 5 g 33 gAo(J)^)Ag 6 o. ojgg ’3306063635^ 
b 3 g(* ) 'go 

SooQgBg^moo 3 oAo 6(jnrobob [ 1 4 ) goGboIcngAo. 

Am^cnAQ 36350030), 2,335^06 06050,06 ?,o c brogoS ^oAb^o gc2gJ(5Aco63"»o (Jg 3 - 
3 gAo(^ 2 )Ao 08033 Ao2,oboo, Ao6oq 6gg35mg&Aog goggoAcog&ooo 0605™ goAbjgijgog- 
coo goloogob goAbgb'ao ([ 17 ], 33. 359). 

306005006 obo^nob 63 gj( 5 Ao ^806500 gSobogAoo, 3<o’o6g(53Ao 6ob(*»g35™g- 
2>ob 2,353060 500 bgb'jj^m^A b^o^oo^o 06053 goAbgg^ogcoo (»)g33gAo(*)3Ag&ob 
goBboIrngAob ggg^ 0 oAbg2>355oo 3gcon5pg&05oo6 6336 '335338552^ a^^sgogo^g^ 0 * 
360)55)0)50 3. o 36 oA 333 oo 6 obo [22] 500 b (J m 0 b [ 23 j 330)0050360. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 

i 3g fo. 6 a <o cr> a o a 

3oboAg,a&c»aor) Aa Y QbAoi^ob bacoa6a5oco 3 ro 6 oQg 3 g&oco, 50a 
6o« Aa a3&aA(j*59oaGoba 50a b^ooob 3 g«rocog&b, g,a3M3ooogae»g« 230 ” 
5330b 06053.0 1948 -ob (*)g33gAa£)gAg&o (qbAo^no VI 11 ). 

Ao^mAq Ba6b, abacgob $g 83 gAa(JgAa CoajgoAgg&g&ob 3 gAoraco' 3 o coa6- 
5000506 oiAdpgbrocpa, Aoq abg(j “3650a gco<go53>ogo5. 

cog 3o30(og&<o 3b3(pg35gco&a , 3o o 3 ^aAgSrogbab, Aro 3 a 3 baAQg 3 oa 6 oly 
8300(0500 053 . 2.005 23' sd ei , 03 L) ^gSbgAa^gAob ' 3 gbad 53 . 32 . 353 > 3ajbo3a5mgA aBo'agBg- 
<m(obab, b«c«(o b ft coo bo 30— 3333353.050 3o6o3a53>“>)Ab, Sa'BoB “36500 300303- 

Acoco j Am 3 608503053-0 36 o' 3 3 6 a 5 ^coba ftgddgAaftgAoba 3roa5a3bg2.g53.oa 605053053 
a 3 roAo 83000050005 3o{ogbg5J3 36 o'Bg 6 g 53 >co 2 >oo 50 < 3 ooAob. 

3 obaA a gbcra« Aa abasmo goAb^oggbobaosgob b3g3ftAg53> a a6 3 ocr.aAa&aba, 
50a boga'Bjo'Sob 500(33806 ‘acoAob bftoftobftoggAoc? 500532,36053.0 500305305032^53.3- 
bgbooo^aogojogoi 3o6do53>o 23353.0b 06053. goAb ( 305«o3o35og: r= 2500 nc , 3 aAb3353>agc»- 
^coAobgooob '8050605^806 20353.360b 2 ' 5 ^ (n ^ 10 0 ^ 3 OC0, 

0ao6o, 1952. 
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abdArmwMp&o (nabo<{, 366 cnAoob Mraerosaeo 15. 1953 
■ EIOJlJItlEHb ABAC ryMA HGKOH AC'rPO<frH3H4ECKOH OBCEPBATOPHH J'fe 15. 1953 


■* OnPE^EJIEHHE CriEKTPAJIbHblX AbCOJIfOTHblX BEJIHHHH 
CJIABbIX 3BE3£ THETOB B5— A7* 

P. A. B a p t a 3 

BeefleHHe 

Adcojnombie bgjih^hhbi h napajuiai<cbi 3 Be3# — ^Be BajKHeHnrae BejiH<iH~ 

bb[, CO SMaHHeM KOTOpbIX CBH33HO, IipHMblM HJIH KOCBCHHblM nyTCM, peilieHHe 
noMTH Bcex npoojieM, KOTopbie ct3B3tch b coBpeMeiiHOH acTpod)H3HKe h 
3Be3AHOH aCTpOHOMHH. 

06nj;eH3BecTHa3 ajieMeHTapHaa (JiopMyjia: 

M— w+s-pslgre, 

M h m aScojiKm-ian n BHunMan BeJiHHHHa, cootbctctbchho, an — napaji- 

JiaKC 3B63Abi, flaeT B03M0JKH0CTb, 3na3 o^Hy H3 3THx BejiHqHH, HaHTH Apyryio 

noApa3yMeBaeTCH H3BecTHbiM). Thkhm odpa30M, mcto^h onpejrejieHHH 
a6cojj)OTHbix BejiHVHH 3Be3ja; b to xe BpeMH hbjihiotch MeTonaMH onpezrejieHHH 
napa.>uia kcob h naodopoT. 

B 1914 rofly A r a m c h KojibipiOTTep [1] odnapyxcnjiH, hto pa/r 
cneKTpa.ubHbix jihhhh noKa3biBajiH pasjraaHbie hht&hchbhocth b cneKTpax 
;3Be3A ruranTOB h KapJiHKOB o/pioro h Toro xe cneKTpajibHoro no/uoiaccai, bto 
yi{a3biBajio Ha cymecTBOBaHHe onpeAejieHHoft 33 bhchmocth Mexuy adcojnox- 
Hosi Be.THBHHOH 3Be3AH h HHTencHBHocTbio HeKOTopbix jihhhh b ee cneKTpe. 
3Ta 3arsHCHMOCTb h 6 buia nojioxeHa b ocHOBy cneKTpajibHoro Merona onpe- 
^eJieHHH adcOJIIOTHblX BejIHHHH 3Be3/l. 

l'eopna HOHH 3 amiH, 003 ^ 3111-133 cnycTH HecxojibKO jiot nocjie stoto ot- 
KpblTHH, MOT.ua B OOJI1.HX HepTaX Od'bHCHHTb HadjIIO/jaeMbie pa3JlHBHH B CneK- 
Tpax raraHTOB H KapjIHKOB, KaK 3(f)(J)eKT pa3JIHHHH B HanpHHteHHH CHJIbl THJK&- 
CTH Ha nOBepXHOCTH 3Be3HbI. 

OdipenpHUHTaa h b HacTonnree BpeMH rapBapncKaa KJiaccHtJjHKanna 
3Be3,unbrx ciieKTpoB dbuia ocymecTBjiena hmcto SMnHpmrecKH, npnneM cneKT- 
pajibHbift thii opcHHBajica no hht6HChbhocthm Tex hjih hhhx cneKTpajibHbix 
jihhhm, a ne no pacnpejiejieHHio hutchcmbhocth b HenpepbiBHOM cneKTpe, Ilpn 
9 tom, Tax KaK nojib30Bajmcb cneKTpaMH Majion ^HcnepcHH, nojiyneHHbiHH c 
od-beKTHBHOH npn3M0H, to ecTecTBei-iHO, hto raaBHyio pojih cnirpajiH Te jihhhh, 
KOTopbie no CBoeft hht6Hchbhocth pe3ico Bbinejiajracb cpejiH apyrnx. B a,ajib- 
HesSmeM Bbmcnn.riocb, hto PapeapacKaH nocjienoBaTejibHOCTb 3Be3znibix cneK- 
TpoB, HBjiaeTCH no cymecTBy TeMnepaTypHofi nocjienoBaTejibHocTbio. Ho boh- 
poc 0 (]jH3H l ieCKOH CB33H MeXHy TeMnepaTypOH 3Be3£ H TeMH KpHTepHHMH, 
KOTopbie dbI,JIH nOJIOJKeHbl B OCHOBy KJiaCCH^HKapHH HX CneKTpOB, AOJirOe 
BpeMa ocTaBajicH HepemeHHbiM. TeopeTHnecKoe odbHCHeHHe stoto Bonpoca 
finepBbie zraji Caxa b 1920 r., npHMeHHB noHBHBinyiocH k 9TOMy BpeMeHH 
KBaHTOByio Teopnio aTOMa. 

SjieMeHTapHaa TeopHH HOHH3apHH Caxa no/ipasyMeBaeT,. hto pa3JiH- 
MHe 3BC3flHbIX CneKTpOB BbI3B3HO He pa3JIH3HeM XHMHKeCKOrO COCTaBa, a pa3- 

Ciaxbsi lipexCTciBJineT cofioii ociiobj' K'nii;i,ii;i,a'i'CKob fluccepTauHH aBTopa. 
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2g P. A. B a p t a h 

JIHHHeM CTeneHH B036y>XA&HHH H H0HH3aiI.HH 3Be3AHbIX aTMOC^ep, HTO B CROIO 
onepe^b o6ycJiOBjieHO, rjiaBHbiM o6pa30M, pa3jmqneM scjiiJiexTHBHbix Tewne- 
paiyp. npH 3T0M npeOTOJiaraeTCH, hto napunajibHoe AaBAeHHe cbo 6 oahhx 
ajieKTpoHOB (aJieKTpoHHoe AaBjieHHe) npHMepHo oahhhxobo aah Bcex cnex- 
TpaJIbHHX THnOB H B TO >Xe BpeMH HBAH6TCH AOCTaTOHHO MajIOH BeAHHHHOH, 
Tax hto ero BAHHHHeM mojkho npeHedpenb. 

HcXOAH H3 3T0H TBOpHH, H3AO CHHTHTb, HTO BHA CneKTpa AOJI'/KOII MO- 
HHTbca c H3MeHeHneM TeMnepaTypbi h aah xa>XAOH cneicrpaAbHoft jihhhh mm 
AOJOKH bl HMCTb MaKCHMajIbHyK) HHTeHCHBHOCTb B KaKOM HH6yAb CneKTpflAbHOM 
noAKJiacce. Bonpoc o tom, npH xaxoii TeMnepaType Mo>xeT ObiTb Ha&.nioAeB 
MaKCHMyM HHT6HCHBH0CTH TOH HAH HHOH CneXTpaAbHOH JIHHHH 6bIJI pa3paOO- 
TaH OayjiepoM hMhjihom. ripHHHMaH aAexTpoHHoe AaBAeHHe ^ P 3 . * 
nocTOHHHbiM, ohh noAynHAH TeMnepaTypbi cneKTpajibHbix noApa3AeAeHHH, b 
KOTOpbIX Ta HJIH HH3H CneXTpaAbHaH JIHHHH AOCTHI'ajia MBKCHMyMa HHTeH- 
chbhocth f HOHH3au,HOHHbie TeMnepaTypbi). 3 th TeMnepaTypbi noxa3axH xo- 
' poinee corjiacne c TeMnepaTypaMH, noAyneHHbiMH npn noMomn cnexTpjJcpoTO- 
MeTpHnecKHX H3MepeHHH (nBeTOBbie TeMnepaTypbi) aah TapBapACXOH cnex- 
TpajibHoft nocJieAoaaTejibHocTH BHAb3HHT0M, Po3 eHoeproM h 
A pvrHMH. 3 to 03 HanaA 0 >, hto Teopna noHH3au,HH C a x a b AeHCTBHTeAbHOCTH 
06"bHCHHJia (JlH3HqeCXyK) OCHOBy rapBapACXOfi nOCAeAOBaTeAbHOCTH 3BC3AHMX 
cnexTpOB. 

][Io3AHee, 6oAee TOHHbie H3MepeiiHH noxa3aAH, hto raraHTbi h xapAHxa 
oahoto h toto >xe noAKAacca hmciot pa3AHHHbie HBeTOBbie TeMnepaTypbi, npn 
3 tom rnranT xoAOAnee xapAHxa. Ecjih HecMOTpn Ha 3 to ohh Bee >xe HMeioT 
noHTH HAOHTHHHbie cnexTpbi (06-beAHHeHbi b oahh noAXAacc) t. e. CTeneHH 
B036y>XAeHHH H HOHH3an,HH B HX aTMOC(J)epaX OAHHaXOBa, TO eCTeCTBOHHO Ay- 
MaTb, hto b aTMOccjiepax 3Be3A raraHTOB h xapAHXOB oahoto h toto Jxe cnex- 
TpaAbHoro noAXAacca pa3AHHHbi He TOAbxo TeMnepaTypbi, ho h AaBJieiiHH h 
HM eeTCH HaAHUO B33HMHaH XOMlieHCaUHH HX AeftCTBHH. B CaMOM AeJie, AMb- 
Heiiaine HCCAeAOBaHHH noxa3aAH, hto 3HaneHHe P ™ pesxo mchhctch b ht- 
Mocdiepax pa3AHHHbIX 3Be3A H HTO ero H3MeHeHHe CBH3aHO C H3MeHeHHeM inf 
(vcxopeHHH chah TH>xecTH) . Ho Mbi 3HaeM, hto g b mraHTax BcerAa 
MeHbUiei h©m b xapAHxax toto >xe cnexipaAbHoro noAKAacca, Tax xax pas- 
AHHHe b Maccax Me>xAy hhmh 3HaHHTeAbHo MeHbiue no CpaBH6HHIO c pa3- 
AHHHeM b paAHycax, t. e. xapAnx BcerAa nAOTHee, neM rnraHT toto »e cnex- 
TpaAbHoro noAKAacca. OAHaxo, npn a3hhoh TeMnepaType HHsxan nAOTHocTb 
6jiaronpHHTCTByeT HOHH3anHH h B 036y>XAeHHio aTOMOB, bca&actbhc Hero s 
aTMOccbepax raraHTOB Mbi HMeeM nonra raxyio >xe cTeneHb HOHHaauHH,- xaxaa 
AocTHraercH b xapAnxax TOAbxo npn 6oAee bhcoxoh TeMnepaType. Tax 
oSpasoM Bbicoxan TeMnepaTypa xapAHxa xax 6bi xOMnencnpyeT 6oAee nnaxyio 
nAOTHOCTb THraHTa. Ecah 6bi Taxan xoMneHcauna 6biAa B03Mo>KHa aah Bcex 
3A6M&HTOB, TO OTAHHHTb CneXTpbl THTaHTOB OT COeXTpOB xapAHXOB OblAO 6bl 
HeBOSMOJKHO. Ho AAH H©KOTOpbIX SAeMeHTOB B0 3 6y>XAeHHe H HOHH33HHH 6o- 
Aee HVBCTBHTeAbHbi X hh3xoh nAOTHOCTH, HeM x bhcoxoh TeMnepaType. 3T0 
H ofiVCAOBAHBaeT B COOTBeTCTByK)Ul,HX 3THM 3AeMeHT3M cneXTpaAbHbIX AHHH- 
HX H3MeHeHHH HHTeHCHBHOCTH BHyTpH OAHOTO H TOTO >Xe CneKTpaAbHOTO nOA" 
KAacca. HHTeHCHBHOCTb 3THX ahhhh B03pacTaeT npn nepexoAe OT xapAHXOB 

CAeAOBaTeAbHo, cnexrp 3Be3Abi xax noxa3biBaeT coBpeMeHnaa Teo P“^ 
H0HH3aAHH, 33BHCHT He TOAbxo ot TeMnepaTypbi, xax 3TO n0Apa3yMeBaA 
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Onpe/tejremre cneKTpajibiibix aScojnoTHbix "bcjihhhh cjiaPbix 3Be3fl... 39 

gjieMeHTapnaa Teopria HOHH3an,tiH C a x a, ho h ot AaBJie«HH, t. e. ot vcko- 
pem-Ifl CHJIbI THJKeCTH lia nOBepXHOCTH 3Be3,fl,bI. OAH3KO, BhHIHCJieilHH nOKaabl- 
BaiOT, hto B036y>KAeHHe h Hoim3anHH ropa3flo SoJiee qyBCTBHTeJibHbi k H3Me- 
HeHiiio TeMnepaTypbi, qeM k H3MeHeHHio chjih THHcecTii. B cnjiy stoto, npn 
nepBOM npH6jm>KeHi-iH xapaicrep cneicrpa 33bhcht TOJibKO ot TeMnepaTypbi, 
t. e. rJiaBeHCTByiOT jihhhh, icoTopbie 6ojiee- qj'BCTBHTeJibHH k H3MeHeHHio TeM- 
nepaTypbi. Tax Kai< npn FapBapACKOH KJiaccuiJiHKaiiHH, BBHAy Majioft ahc- 
nepCHH cneKTpoB, ocHOBHBajiHCb HMemio Ha t3khx jiiihhhx, to sto h hbhjioc’d 
npHHHHOH xoro, hto g— acJnJieKT 6biji ynymen H3 BH,ay h FapBapAcicaji nocjie- 
^OBaTeJibiiocTb 3 Be 3 AHHX cneKTpoB OKa3a,iiacb no cymecTBy TeMnepaTypnoH 
nocJieAouaTe.ribHocTbio. TojibKO Gojiee tohkhh anajina, ocuoBaHHbiH na cnex- 
Tpax 3363/1, nojiyiieiinbix co uieJteBhiM cneK'iporpaiJioM o6jiaAaBmiiM 6oJibinon 
AHCnepCHCH, ASJI BOBMOHCHOCTb odHapy^KHTb BJIHHHHe yCKOpeHHH CHJIbI TH>K6- 
CTH. 3th 3 a B H C II M OCTb CneKTpa OT yCKOpeHHH CHJIbI THJKeCTH, KaK OT BTOpOTO 
napaMe'rpa, h jicikht b ocuoBe, icax ynoMHnajiocb Bbiine, MeToaa onpeAejieHHH 
cneKTpajibiibix a6cojnoTiibix bcjihhhh, HMeiomero orpoMiioe ripaxTHnecKoe 
3HaneHne. 

CyimiocTb cneKTpajibHoro MeTo.ia onpenejieHHH adcojnoTHbix BejmqHH, 
K3K BH/IHO II 3 BbmiGHSAOJKeHHOrO, COCTOHT B KJiaCCHlflHKaUHH 3BC3AHHX CneK- 
TpoB no adcojnoTHoft neJiHqHHe. FSancneHiiieH 3aAaqefi b stom MeTOAe nBJineT- 
CH nOCTpOeHHe T. Ha3. peAyKPHOHHblX KpHBbIX, T. e. KpHBbIX, CBH3bIBaiOLn,HX 
COOTHOUieUHe HHTeHCHBHOCTefi JIHIIHH: C aScOJIIOTHOH BeJIHHHHOH Ha OCHOBe 
CTaHflapTHblX 3Be3A (3Be3A c H3BeCTHbIMH aScOJIIOTHblMH BeJIHHHHaMH) . 

Bbi6op KpHfepne© adcojnoTHofi BeJiHHHHbi, t. e. cneKTpajibHbix JiHHuft, 
qyBCTBHTeJIbHbIX K H3MeH©HHK) a6C0AK>TH0ft BCJIHqHHbl, OCymeCTBJIHeTCH cono- 
CTaBJieiraeM cneKTpoB CTaHAapTiibix 3Be3A oahoto h Toro ace cneKTpajibHoro 
noAKJiacca h pa3JiHqiiOH cBeTHMOCTii. Flpn stom no bosmojkhocth HyjKHO cTa- 
paTbca, HTodbi b noAodpaHHbix jihhhhx Han6oji.ee hbho BbipaacajicH stJnpeKT 
a6cojiK)THOir BejiiniHiibi n b to xce BpeMH 3 th jihhhh o6jian,ajiH 6bl Majioit qyB- 
CTBHTeJibHOCTbio k H3MeHeHmo cneKTpajibHoro nOAKJiacca (b toh hjih hhoh 
CT eneHH Bee cneiorpajibHue jihhhh qyecTBHTejibHbi Kan k H3MeneHHio cneKTp- 
ajibiioro noAKJiacca, t. e. TeMnepaTypbi, tak h k ri3MerieHmo aSconioTHOH Be- 
JIHHHHbl — yCKOpeHHH CHJIbI THJKeCTH) . 

B cneKTpax 3Be3A kjihccob F-M noA6op KpiiTepneB a6cojiiOTHOH BeJiiiqn- 
hh jierxo ocyipecTBHM H3-3a o6h/ihh cneKTpajibHbix jihhhh MeTajuioB, 
cpeAH KOTOpbix BcerAa npncyTCTByioT jihhhh, qyBCTBHTejibHbie k H3Mene- 
hhk) a6cojnoTHoii BeJiHHHHbi. B HacToam.ee BpeMH H3BecTHo necKOJibKO 
AeCHTKOB JIHHHii, KOTOpue MOryT CJiyJICHTb KpHTepHeM a6cOJIIOTHOH BejIH- 
HHHbl Jl.,nn 3BG3A n03A«HX KJiaCCOB. 

Haane o6ctoht AeAO ajih 3Be3A pamrax cneKTpajibHbix noApa3Ae.neHHH 
O — A. Ha caMOM AeJie, jihhhh MeTaji.noB peAKO BCTpenaiOTCH b cneKTpax 
3THX 3Be3A H OCHOBIIblMH HBJIJHOTCH 60 Jiee HJIH Me«ee pa3Mb!Tbie JIHHHH BOAO- 
poAa h reJiHH. OAHaico Kan no«a3ajra nepBbie padoTbi AiaMca h^jkoh 
[2, 3] h AaJibHeftuiHe HCCAeAOBaHHH Apyrnx aBTopoB, LunpHiia h nojinoe norao- 
meHHe hjih aicBHBajieHTHaa miipHiia sthx jihhhh y paHHnx cneKTpajibHbix 
THnoB 3iiaqirrejibHO B03pacTai0T npH nepexoAe ot rnraHTOB k KapjiHKaM, t. e. 
3Aecb onHTb 'rai<H HMeeM Aejio c 3cji(|jeKT0M, CBH3aHHbiM c H3MeneHHCM g; 
oh hocht JiHuib o6paTHbifl xapaKTep (naK yKa3HBajiocb Bbirne ajih 
n03AHHX cneKTpajibHbix THnOB HHTeHCHBHOCTb qyBCTBHTeJIbHblX K a6cOJHOTHOH 
BeAHHHHe jihhhh BospacTaeT npn nepexoAe ot KapjniKOB k rnraHTaM). 3 - ro 
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40 P. A. B a p t a a 

rOBOptiT O TOM, HTO B aTMOC^epaX 3THX 3Be3A fleHCTByeT K3K0H TO Apyroit 
(f)aKTOp, OTAHHHblH OT TOTO, KOTOpblH MbI HMeAH AAH n03AHHX nOApa3AeAeHHH. 
B caMOM A&Jie, KaK noxasajiH HccjieAOBaHHH CTpyBe h 3 a b b h [4,461, 
b aTMoetjjepax 3Be3A paHHnx miaccoB rjiaBHyro pojib nrpaeT t. h. aijxJieKT 
UlTapKa, oSyc.'ioBjieHHbiH mokm o.Jici<y.ii ap h m m h hoahmh*. B cneKTpax sthx 
3Be3A OHH HaiUJIH CAeAyK>IH,He OCo6©HHOCTH CneKTpajIbHbIX AHHHH B COOTBeT- 
ctbhh c o6ihhm xapaKTepoM 3(jMj)eKTa IHrapKa: 

1. BoAOpOAHbie AHHHH nOKa3bIBaj]H HaHfiOAbUiyiO UIHpHHy. 

2. JThhhh re.riHH h Apyrnx Aernux sjieMeHTOB TaK>xe 6 hah 3HanHTeAbHO 

pacmiipeHbi. 

3. PacuiHpeHHe ahhhh 6oAee TimeAbix sAeMeiiTOB 6 biao He3HaHHTeAbHO. 

4. UlnpHHa cneKTpaAbHbix ahhhh yBejiHVHBa.nacb c nepexoAOM ot niraH- 
TOB K KapjIHK3M (npH HaAHHHH IIlTapK-34)(j)eKTa 3T0T0 H AOAXCHO 6bIAO 0>KH- 
AaTb, OOCKOAbKy HHTeHCHBHOCTb MeiKMOAeKyAfipHblX nOA6H 3BBHCHT OT 3ACK- 
Tpoimoro AaBAeHHs, a nocABAHee yBeAHHHBaeTCH b KapAHKax) . 

5. B KapAHKax 6 burn HaHAeiibi «3anpemeHHbie» ahhhh reAHH (corAacHO 
IIlTapK-3(jKj)eKTy HaAHqne CHAbHbix 3AeKTpnqecKHX noAefi Bbi3biBaeT noflB- 
AeHHe «3anpemeHHbix» ahhh6). 

6. /I JIH HeKOTOpbIX AHHHH TCAMA 6bIAO HaHABHO CMeiH,eHHe, COOTB©TCTBy- 
K>ui,ee cMemeiiHio. npeACKa3aHH0My 34>4>eKTOM UlTapKa. 

7. LIIlipHHbl SaAbMepOBbIX AHHHH, XOTH nOKa3bIBaAH yBeAHHeHHe K np©AS- 
Jiy cepiiH, ho MeHbuieH BeAHHHHbi, neM cAeAOBaAO oJKHABTb corAacHO IIlTapK- 
34)cl)eKTy.' 3 to naxoAHT ce6e oO'bHCHeiiHe b CAeAyiomeM: yBeAHHeHHe HiHpHHbi 
ahhhh BaAbMepa c yBeAHHenneM cepniiHoro HOMepa, KOTopoe HMeeT MecTO b 
tom cAynae, xorAa Bee sth ahhhh o6pa3yioTCH b oahopoahom 3 a©ktphh©ckom 
noAe, b" 3Be3AHbix cneKTpax KOMnencnpyeTcsi TeM, hto 3Aecb nepBbie HAeHbi ce- 
pHH BaAbMepa o6pa3yioTCH npn h3ahhhh cpaBHHTeAbHo CHAbHbix SAeKTpHne- 
ckhx nojieft, rail ksk ohi-i cBH3aubi c norAomeHHeM b ohthhcckh toactom cAoe. 

B e p b e h 151 npoii3BeA TeopeTHnecKoe BbiHHCAeHHe KOHTypoB h noA- 
ribix norAomeHHH BajibMepoBbix ahhhh aah pa3AHHi-ibix snaneHHH TeMnepaiy- 
pb! h ycKOpeHHH cHAbi TH>KecTH na noBepxHOCTH 3Be3Abi, npeAHOAarasi, HTO 
npn o6pa30B3HHH 3 thx ahiihh TAaBiiyio pOAb HrpaeT S^lJieKT IHrapKa. CpaBHe- 
HHe noAyneHHbix pe3y.ribTaT0B c 3KcnepHMeHTaAbHbiMH a^hhhmh yKa3biBaeT Ha 
mx KaqecTBeHHoe corAacne, hto roBopHT b noAb3y npeAnoAonteHHH B e p b e h. 

Kan bhahm, Bee nepeHHCAeHHbie (baKTbi roBopHT o HaAHHHH !IlTapK-3(J)- 
4)eKTa b aTMoccJiepax 3Be3A paHHHX cneKTpaAbHbix TnnoB. 3 to HaxoAHT cboo 
oO-bHCHeHHe B TOM, HTO H3-3a CpaBHHTeAbHO BbICOKOH TOMnepaTypbl, aTMO- 
cc|)epa 3THX 3Be3A HaXOAHTCH B COCTOfll-IHH HOIIHsaUHH BbICOKOH CTeneHH, BBH- 
Ay Hero Me>KMOAeKyAHpHoe 3AeKTpHHecKoe noAe 3Aecb AoernraeT 3HaHHTeAb- 
HOH BeAHHHHbi, BnOAHe AOCTaTOHHOH AAH TOTO, HTOSbl AeHCTBOB3A LllTapK- 

3c]3(beKT. TaK JKe .nerKo o 6 t>hchhmo yBeAHHeHHe stoto 3(|)4)&KTa npn nepexoA© 


ot rnraHTOB k KapAHKaM. 

PacuiHpeHHe ahhhh b 3Be3AHbix cneKTpax, BMecTO npocToro uiTapKOB- 
CKoro pac.iuenAeHHH, HadAioAaeMoro b AaSopaTopHH, ecTb pe3yAbTaT HeoAHO- 
pOAHOCTH Me>KMOAeKyAHpHbIX nOACH KaK B npOCTpaHCTBeHHOM, TaK H bo Bpe- 
MeHHOM OTHOUieHHH. 


i;: y Mecmo OTMCTHTb, hto oowHHbiw LLliapKa noHHMaeTCfl KaK pacmenae- 

ii lie cneKipajibHbix jihhhh npn H3JiyneHHH aTOMOB bo BHemHeM oahopoahom SJieKTpHHec- 
KO.M none. Kan BbincHHJiocb aaJiee, pacmitpenne cneKTpaJibHbix jihhhh b 
JIbIX IIOJIHX, diaKTimeCKH HBJIHeTCH BtjHjieKTOM UlTapKa, OAH3KO He TOTHO COBnaAaiOIHliM 


c npe;ii.iji,v iuhm cjiyiaeM. 
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' Onpe;(c Jienne cneitTpajiMibix aScoJiioimix BejiHMHH cjia6i>ix 3Be3A... 41 

HraK, ajih paHHux cneKTpajibHbix thiiob KpHTepHHMH aGcojiiOTHOH BejiH- 
’iHHbi MorvT cJiyJKHTb uiMpiina h nojmoe riorjiomeiiHe boaopoahhx h rejine- 
Bbix JIHHHH. IiyJKHO 3aMeTHTb, >ITO IHHpHHbl JIHHHH MeHHIOTCH B 33BHCHMOCTH 
H ot Apyrax c]iaKTopoB cpe^ii KOTopbix rjiaenyio pojib HrpaeT oceBoe Bpam,e- 
Hue 3iie3A" ; '. MeJKAy TeM nocJieAiiee MOJKeT Bbi3BaTb HCKaJKenHe 3aBHCHM0CTH 

mnpUHbl JIHHHH OT aScOJIIOTHOH BeJIHHHHbl. 

ZteflcTBHTeJibHO, 3BesAt.i AaHHoro cneKTpajibiioro noAKJiacca hmciot pa3- 
jthmhvio CKopocTb Bpame«H5i (npn stom 3aBHCHMOCTb BpamaTejibHoro ABHnte- 
H H 51 OT aOcOJIIOTHOH BeJIHHHHbl nOKH H3yHeiia HeAOCTaTOHHO) , MTO MOH<eT BHe- 
cm b onpeflejiei-iHH aOcojiioxiibix BejininH oihh 6 kh cJiyqaftHoro xapaKTepa. 3a- 
MeTHM, mto nanOojiee Macro BcrpeqaeMoe 3Han©HHe BpamaTejibHbix CKopocTeft 
AJih B-3Be3,T no B e c t r e ft t |6| 3 aKjHOMaeTCH Me>KAy 50 — 100 KM/ceK. 
3(}nl)eKT BpameHHM He Merrsiex OAnaxo SKBHBajieHTiryio mnpHHy jihhhh. 

03i ia kom hbhj n cb c cymriocTbto MexoAa onpeAeJieHHH cneKTpajibHbix a 6 co- 
jHOTHbix BejiHMHH, npHBeA&M xenepb conocTaBJieHHe cneKTpajibHbix napajiJiaK- 
COB C TpiirOHOMeTpHMeCKHMH, MTO oOjierHHT OIieHKy 3HaneHHH 3T0T0 M6T0A3- 

CneicrpajibiibiH napajuiaxc momct 6biTb onpeAejien ajih Jiio6oro paccTo- 
HIIH51 (3ACCb MbI OrpaHUHCI-Ibl JIHIHb HHCTpyMeHTaJIbHHMH B03MOJKHOCTHMH) 
H npi-I 9TOM C H e H 3 M e II H6 M OH TOHHOCTblO. 

B KaTajiore MayiiT-BiuibcoH f.7l, Koxopbift coAep>KHx onpeAejieHHe a 6 co- 
jiioxHbix BeJiiiMHii 4179 3BC3A, BepoaTHan OHn-iOiva onpeAe,neHHH cocraBJineT 
±0 “ 27 , mto no BbimeyKasaiiHOH c^opMyJie AaeT cJieAyioinyio OTiiocHTejibHyio 
norpeniHocTb ajih napajuiaxca: 

<Itz 

= ± 0 - 12 , 

7C 

t. e. khkob 6bi hh 6bui napajuiaxc, ero BepoHTHaa ouinOKa coct3bht ±12% ; 
ero BCJiiiMWibi; c yMeiibuienneM napajuianca yMeHbmaeTCH h ero BepoHiHafl 
omnOKa. CjieAOBaTejibiio tomhoctb onpeAeJieHHH cneiorpajibHoro napajuiaxca 
He 33BHCHT OT pacCTOHHHH. StOTO HeJIb3H CKa33Tb O TpHrOHOMeTpHMeCKOM Ha- 
paj.uiHKce,.TaK khk 3/i,ecb BepoHTHan omnOKa onpeAejieiniH ocTaeTCH nocxoHH- 
hoh AJix .moooro siiaMeumi jr h, thkhm o6pa30M, TOMHOCTb xeM MeHbiue, mcm 
Meiibiiic napaAAaicc. 

14 3 BbimecKaaaHHoro BbneKaeT, mto cymecTByeT Ka$oe to paccTOHHHe, 
ajih KOToporo TOMHOCTb onpeAeJieHHH TpHroHOMeTpHnecKoro napajuianca 
ypaBHHBaexcH c tomhoctbio cneKTpajibiioro h Aajibuie stofo paccTOHHHH 
cneKTpaAbHbie napaAJiaKCbi Tonnee. 3to paccrosHHe, ecjm eMHTaTb BepoHTHyio 
pumfiKy onpeAeJieHHH TpHroHOMeTpMHecKHx napaJuiancoB b cpeAHeM okoao 
±o'' oo 9 h BepoHTHyio ouiHOny onpeAe.nei-iHH aScojiiorribix BejiHMHH + o M . 27 , 
cocTHBAneT Bcero 14 nc, b to Bpeivin nan npn onpeACJieHHHX cneKTp a abhhx 
napaJuiancoB ripoHHKaioT b HacxoHHi.ee BpeMH ao 2000 — 3000 nc. OAHaKO, 
CTporo roBO[)H, He cAeAyex 3a6biBaTb o AoeraxoMHO doAbuinx norpeuiHOCTHX^ 
BHociiMbtx b onpeAeJieHHH cneKTpajibHbix napajuiaKcoB HeTOMHbiM 3HaHHeM 
nor.ToineiiHH cneTa,i xoth nocjieAHee He cKa3HBaeTCH Ha onpeAeAeHHHX caHHX 
aOcOJIIOTHHX Be.HHMHH. 

* Oc^Boe Bpameime 3Be3A 6 i.ijio oonapyaceHO 3iiaMnrejibiio paubme, ho ero neno- 
cpe.TCTBeHiioe HCCJiexoBaHiie cTaao bo3mo)khwm jihiiiij rioc.ae Toro i<ai< aicaaeMBKOM 
F. Ill a ft no M h O. C t p y b e h 3 .a b b h 6i,ijih BbiacneHU b o6mnx nepiax 4>h3hh6- 
. ci<iie upHMHHw pacuiHpeHHfi awHuft. Heropufl Bonpoca H3.ioH<ena b paSoTe 111 a ft h a 11 
C t p )■ b e [48], a xaiOKe b o63opnoii cxaxbe Crpyse [49]. 
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42 P. A. B a p t a a 


K CK33aHHOMy Hy>KHO A,o6aBHTb h to o6cTOHTejibCTBO, to napaAAaKCbi' 
onpeflejiHiOTCH cneKTpajibHbiM mctoaom Ha mi-ioto jierne, qeM TpHroHOMerpn- 
qecKHM h, i ito npn stom HMeeTCH B03M0>KH0CTb MaccoBoro onpeAeAeHHH cneK- 
TpaAbHbix napajiJiaKcoB. 3thm h oO-bHCHHeTCH to, hto b HacTOHin.ee BpeMH 
rjiaBHVK) Maccy 3Be3A, napajuiaKCbi KOTopbix HSBecTHbi (cboahhh KaTanor 
3Be3HHbix napajiJiaKcoB rAHIII k ceroAHHiuneMv ahio coAepncHT 25000 3Be3A 
18]), cocthbahiot 3Be3At>i, aah KOTopbix napaAAaKCbi onpeAejieiibi cneKT- 
p a A b H bl M MeTOAOM. 

3to conocTaBJieHHe yKa3braaeT Ha 6oAb\nHe nepcneKTHBbi cneKTpajibHO- 
ro MeTOAa onpeAejieHna napajiJiaKcoB 3Be3A. B chmom AeJie, stot mctoa npe- 
TepneJi MHorne ycoBepniencTBCBaHHH co ahh ero otkpmthh h 6yACT pasBH- 
BaTbCH h b AaJibHeHiireM. CnepBa ac.'rpoHOMbi noAb30BaAHCb TOJibKo cneicrpa- 
mh, nojiynaeMhiMH co meAeBbiM cneicrporpacfioM, ho Aajiee 6 mao BbiacHeno, 
HTO MOJKHO n0Ab30B3TbCH H CneKTpaMH, nOAynaeMMMH C oOBeKTHBUOir 
npH3MOH. 

npiiMeHPHHe oObeKTHBiio ft npH3Mbi AenaeT mctoa eme OoAee MaccoiiMM, 
n npn 3 TOM AaeT B03M0>KH0CTb pacnpocTpaHHTb onpeaejienHH Ha oo.iee cJia- 
6 bie 3 Be 3 Abi. rio 3 TOMy, necMOTpH Ha to, hto 3thm nyTeM noAyqaiOTCH cneKTpbi 
He oqenb v>k BbicoKoro KanecTBa, b CMbicAe oOecneneHHH tohhocth bhboah- 
MbIX aOcOJIIOTHhlX BeA HHHH, — -Tip H MeHeUHe 06 'beKTHBHbIX npH3M H3UIA0 6 oAb- 
moe pacnpocTpaHeHHe. 

§ 1. OcHOBHbie paSoTbi, nocBmueHHbie onpeAeAeHHHM aScoAiOTHbix 
BeAHHHH 3Be3A KA3CC0B B H A 

CneKTpaAbHbift mctoa onpeAeAeHHH aOcoAiOTHbix BeAHMHH 3Be3A HameA 
HJHpoKoe npHMeHeHHe co ahh ero oTKpbiTH h h npn stom noABeprca mhothm 
BHAOH 3MeHeHHHM H yCOBepUieHCTBOBaHHHM. B 3TOM AerKO yOeAHTbCH, eCAH 
npOCAeAHTb Te OCHOBHbie paOoTbl, KOTOpbie OblAH BbinOAHeHbl B 3T0H oOAacTH. 
K KpaTKOMy 0630py hx mm h npHCTynHM, orpaHUHHBaHCb OAHaKO TOAbKO pa~ 
OoxaMH, OTHOCHIHHMHC-H K 3Be3A3M KA3CC0B B B A, HOCKQAbKy HaCTOfllHaH pa- 
6ota KacaeTCH TOAbKO sthx itoap 33A6AeHH ft . 

OficepBaTopHH M a y h t-B h a b c o h. Pa6ora Aa a m c a h Jl >k o h. 

Kai< 6 mao yKa3aHo Bbime, OTtcpbiTbift b 1914 toav MeTOA onpeAeAei-iHH 
aOcOAfOTHbIX BeAHHHH, OCHOBaHHblft Ha H3MeHeHHHX HHTeHCHBHOCTH HeKOTO- 
TOpbl^ MeTaAAHHeCKHX AHHIlft, OK33aACH XOpOUlO npHMeHHMbIM TOAbKO AAH 
3Be3A no3AHHX cneKTpaAbHbix kaaccob. BcAeACTBHe stoto, nepBbie paOoTbi b 
3TOI1 o 6A3CTH OTHOCHAHCb K 3Be3A3M CneKTpaAbHbix KA3CC0B F — M H AHUIM 
TOAbKO b 1922 r. BbiuiAa b CBeT paOora A/iaMca h Xt >k o h 12 \ b koto- 
poft Bnepp-bie paccMaTpHBaACH Bonpoc o npHMeHSHHH cneKTpaAbHoro mctoah 
onpeAeAeHHH aOcoAioTHbix bbahahh k 3Be3AaM KAacca A. 

B ynoMHHyToft paOoTe aBTopbi 3 aAaAHCb neAbio BbincHHTb Bonpoc mo- 
}KeT AH ObITb npHMCHeH CneKTpaAbHblH MeTOA K 3B63AaM KAaCCa A. C 3TOH 
ueAbro 6biAH noAyqeHbi cne-KTporpaMMbi nonra Bcex 3Be3A KAacca A, npHHaA- 
AOKaUUIX ABH>KyLUHMCH CKOnAeHHHM leAbH3 H BOAbHIOH MeABeAHHbl. 3aTeM 
3Be3Abi ObiAH crpynnHpoBaHbi no cneKTpaAbHOMy noAKAaccy h— BH yjpH K3JK- 
Aoro cneKTpaAbHoro noAKAacca-^no xapaKTepy cneKTpaAbHbix ahhhh:, b qacT- 
HOCTH, B 3 aBHCHMOCTH OT TOTO, OblAH AH CneKTpaAbHbie AHHHH pa3MbITbIMII 
HAH JKe pe3KHMH, Ka>KAbIH CneKTpaAbHblH nOAKAaCC Obi A pe3AeA6H coorBei- 
CTBeHHo Ha ABe rpynnbi: n h r. 
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Onpeawieime cnerapajibUbix aScojiioTHwx sejiiraiH cxaQbix 3Be3fl... 43 . 

143 conocxaiijicHHH peayjibjaTOB dbixo ycxaHOBnei-io cjieAyionj,e© cootho- 
rneHHe mokav aficojiioxnofi BejiiniHHoft h cneKTpajibHbiM thhom, a Tai-QKe xa- 
paKxepoM cneKxpaJii'Hbix jihhhh: adcoAioTHaa mnmma dbuia tbm doAbiue, 
MeM doxee paiuiHM dhui cneKTpaJibHbiH thii, a aah Kaxoro ah6o onpeaeJieH- 
Horo cneKTpajibHoro xnria — tom pe3ne 6ujm jihhhh. 

HsyneHHe dbixo pacnpocTparieHO na ox^ejibUbie 3BC3Abi Tuna A c H3BecT~ 
HblMH Xpi'irOHOMGTpH'ieCKHMH IiapaXXaKCaMH H 6bIJIO HafifleHO, qTO OHH odHa- 
py>KHBaiOT xy >Ke caMyio saKOHOMepHocxb. 

CjieaoBaxejJbHo, dbixo hcho, hto cneicrpajibiibiii MeTOA onpexexenHH ad- 
cojnoxtibix Be jihhhh npHMeHHM h k 3Be3AaM nxacca A. A HMeiiHO, onpeAejieHHe 
adcOAIOTHblX BCXHHHII AXfl 9THX 3Be3A CBOAHXOCb K TOIHOMV yCTaHOBAeHHKJ 
cneKxpaAbiioro xnria c yqexoM xapaKTepa cneKTpaAbHbix ahhhh. 

Bbuia cocTaBjie.ua pexyKHHOHHasi xadjiHua h onpeAejie-HH adcoxioxHbie Be- 
xipihhh 544 3Be3A KJiacca A. Tohhoctb onpeAexeHHH napaxx-aKCOB oicasajiacb 

AOBOAbHO VAOBAeTBOpHTejIbHOH. 

B 3Toft padoTe AnaMca h > noa Biie paccMoxpeHHH ocxaroxca 
3Be3Abi CBepxrHrai-ixbi. Abtopbi ynoMHHaiOT AHuib o tom, hto b cneKTpax sthx 
3BC3A HHTeHCHBHOCTH XHIIHH A44-81 H A 4233 3:HaHHTeJlbHO B03paCTafOT. Oa- 
Haxo ohh He CMorjiH ycxaHOBHTb onpexexe«iiyio 3aBHCHMocx'b Mex<Ay HHxeH- 
CHBHOCTbK) 9THX JIHHHH H adCOXIOTHOH BeXHHHHOH, TaK K3K He HMeXH CT3H- 
AapTHblX 3B03A (9TH 3BC3AH H6 BCT p e H a IOTC SI B nOTOIOX, npHMeHHBIIIHXCH 
aBxopHMH, a t p h r o h o m ex p h i i e c k h e napaxxaKCbi jum hhx HcomyTHwn). • 

B 1923 roAy A a a m c o m h J\ >k o e m [3.1 stot MeTOA 6 hji pacnpocTpa- 
hoh Ha 3Be3Abi KJiacca B. Bbijia cocTaBJiena aHaxorHHHasi npeAbiAymefi pexyK- 
UHOHHafi TadJiHua na ocuoBe 3B63A abhjkvuihxch CKonxeHHH h 3B63a c h 3- 
BecTHbiMii TpHroHOMeTpH'iecKHMH napaxxaKcaMH h onpeAeAeHbi adcoxioTHbie 
BeXHHKHbl H IiapaXXaKCbl 300 3BC3A nxacca B. 

HyH<Ho 3 aMCTHTb, hto mbtoa A a a m c a h Ztxco h — M eTOA xapaiorepa 
dneKTpa,nbiibix jihhhh — Tpedyex i-iaxHMiisi cneicxpoB BbicoKoro KanecxBa n xa- 
I<HM 06p330M npHMeHHM TOXbKO npH HOJlb30BaHHH CneKTpaMH, HOAy’ieHHblMH 
co ujeAeBbiM cneKxporpac})OM. Oah3ko h b nocAeAHeM cxynae, CTporo roBopa, 
3 tot MeTOA Bee >kc HecKOJibKO rpydoBaT, Tax KaK noAb3yacb hm mh noxynaeM 
He HHAHBHAyaAbiiyio, a Jiiiuib cpeAHKDio cneKTpaAbHyro adcoxiOTtiyio BexHHHHy 
3Be3Abi, cooTBeTCTByiomyio ee cneKTpaAbHOMy noAKAaccy h xapaKTepy ahhhh. 

HepKCKaa odcepBHTopHH p a 6 o t a JtyrAaca [91. 

Hah onpeAeAeiiHH adcoxiOTiibix bcjih’ihh JX y r a a c noxb30Baxcsi cneK- 
xpaMH, noAyneHHbiMH co mejieBbiM cnei<Tporpa(j)OM Bpioca, ycTaHOBAeHHbiM Ha 
100-cm pe^paKTOpe HepKCKOfi odcepBatopHH. 

xixodbi H36e*aTb HeAOCTaxoK, npHcymHH BTopoMy MeTOAy A a a m c a 
h Jl >k o SI, OH nonpodoBax npHMeHHTb nepBbiii mctoa sthx aBTopoB MexoA 
HHxeHCHBHocxH cneKTpaAbHbix ahhhh, Bhah noAodpaHbi CAeAyK)IH,He napbl 
ahhhh : XX 4215 h 4227, 4233 h 4227, 4535 « 4481, 4549 h 4481, 

OTHOIIieHHH HHTeHCHBIIOCXeH KOTOpbIX nOK33aAH OnpeAeJieHHVIO 33BH- 
CHMOCTb OT adcOAIOTHOH BeAHHHHbl. OlieHKa HHTCHCHBHOCTeH dblAa I’Aa30- 
MepHOH. 

KpOMe COOTHOIIieHHH HHTeHCHBHOCTeil AHHHH, 3BTOp nOAbSOBaJICH XaK>Ke 
IUIipHHOH cneKTpaAbHbix AHHHH X4481, Hd H K- 

CneKTpu 3Be3A KAaccH^HHHpoBaAHCb no cneKTpaAbHOMy noAKAaccy ii no, . 
rpynnaM n n s, corJiacHo KAaccncJiHKaHHH A A a m c a h iX >k o h, ho aa rew, AAH 
Ka>KAoii rpynnbi OTAeJibHo, npHMeiiHAHCb BbimenepeHHCAeHHbie i<pHTepHH._ 
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P. A. B a p t a h 

EcTecTBeHHO, 1 ito TaKoft cnoco6 Mor AaTb HaMHoro jiymim© pesyjibTaTbi, 
"veM cnocod A^aica h Zt j k o h. ZteftcTBHTeAbHO, BepOHTHaa ouradKa on- 
.pe/iejieHMfl adcoAiOTHbix bcahhhh y XtyrAaca noAyqHAacb ito. t. e. 
noKTH Toro xe nopsAKa, hto h aah no3AHHx KjiaccoB Ha MayHT-BHjibcOH© 
1 1 0] — ■ nL o i'4- 

HraK, JX y rA a c onpeAeAHA adcoAiorabie BeAHHHHbi 200 3Be3A KAacca A. 

06cepBaTOpHA Hop Man a-JT o k h e p a — padoTbi 3/iBap- 
flca 11 Byica. 

HaKonjieHH© HaOjiiOAHTejibHoro MaTepHajia b odcepBaTopHH HopMaHa- 
JT ok He pa np0H3B0AHJiHCb Ha 30-cm npH3MeHHoft KaiMepe, CHadxKeHHoft npH3- 
moh c npejroMJiHK)Hi,HM yrjioM b 20°. ZtHcnepcHH nojiynaeMoro cneKTpa dbiAa 
TaKaa, mto paccTOHHHe Me>KAy#3 h Bs paBHswiocb 31.4 mm. 

Paopibi SflBapflca KacaiOTCH 3Be3A KJiacca B. B AByx nepBbix cbohx 
padoxax 111, 121 SflBap^c npnMeHHA nepBbift mctoa A a a m c a — mctoa 

HHTeHCHBHOCTH CneKTpaJIbHbIX AHHHH. ITIpH 3T0M OH HanpaBHJI CBO© BHHM3HHe 
Ha Tan Ha3bmaeMyK) AH(]xjiy3Hyio cepnio reAHH. Bhjih BbidpaHbi ahhhh rejiHH 
X 4388, a 4144 h a4472, KOTopbie cpaBHimajiHcb c rj r , H$, h By, cootbctct- 
BeHHO. WsMepeHUe HHTeHCHBHOCTeft npOH3BOAHAOCb C nOMOIHbK) (JlOTOMeTpH- 
HeCKOrO KAHH3. CiaHAapTHblMH 3Be3AaMH CJiyJKHJIH 3B63AbI C H3BeCTHUMH 
TpuroHOMerpHqecKHMH h rpynnoBbiMH napajuiaKcaMH. nocTpoe«Hbie peAyK- 
HHOHiibie KpHBbie noKa3HBajiH onpeAejieHHyK) 3aBHCHMOCTb Mea-cAy cooTHowe- 
HneM BbimeyKa3aHHhix jihhhh h adcoAiOTHoft BeAHHiiHoft. CpaBHeHHe nojiyneH- 
HblX H3 3THX KpHBbIX napajIJiaKCOB C ApyrHMH ASHHblMH AaJIO yAOBJieTBOpH- 
T&xbHbie pesyjibTaTbi. Bmjih onpeAeoieHbi napajuiaKCbi 200 3Be3A KJiacca B. 

OAKaKO, 3TOT M6TOA 0Ka33ACH HenpHMeHHMbIM AAH 3Be3A nocjieAHHx noA- 
pa3AeJieiiHH KJiacca B, rAe jihhhh rejiHH cjihihkom cjiadbi. 

3aMeTHM, HTO KaK 6bIJIO nOKa33HO B AajIbHeHUieM, HUTeHCHBHOCTb BOAO- 
pOAHbi-X JIHHHH T3IOK6 MeHHeTCfl C adCOAIOTHOH BeAHHHHoft, KaK H HHTCHCHB- 
HOCTb reAHeEbix ahhhh, noaTOMy HeJKeAaTejibHO noAb30BaxbCH OTHOmeHHeM 
HX HHTeHCHBHOCTeft, T3K KaK 9THM dOAee HAH MeHee KOMIieHCHpyeTCH TOT 
SCpcfieKT, KOTOpblH nOKa3bIBaeT Ka>KAbIH H3 3THX SAeMeHTOB B OTAGAbHOCTH. 
Boodme, cpaBHHBaeMbie ahiihh BbidnpaioTCH Tan, HTodbi OAHa H3 hhx dbiAa 
HCHyBCTBHTejIbHa K H3MeHeHHIO adCOAIOTHOH BeAHHHHbl. 

B AaiibneiiiueM 3 a b a p a c 113, 14] peuiHA npHMeHHTb BTopoft mbtoa 
A a a m c a h ZI >k o h — MeTOA xapaKTepa cneKTpaAbHbix ahhhh, ho TOAbKo 
noABeprHyB ero AaAbHenmHM ycoBepLueHCTBOBaHHHM. 

npn cneKTpaAbHOH KAaccH(f>HKauHH 3 a b a p a c crapaACfl doAee, h©m 
AeAajiH 3T0 A a a m c h JX jk o ft, npiiAepx<HBaTbCH CHCTeMbi HD. ripn stom oh 
A6aha 3Be3Abi Ka>KAoro noAKAacca Ha naTb rpynn, odo3Ha4aeMux qepe3 ss, 
S, ns, tl, an B 3aBHCHMOCTH OT Toro dblAH AH AHHHH OqeHb y3KHMH, y3KHMH, 
HOpMaAbHOft IHHpHHbl, pa3MbITbIMH HAH OHeHb pa3MbITbIMH. TaKHM IiyTeM, 
b abvx BbiuieyKa3aHHbix padoTax, hm onpeAeAenbi cneKTpaAbHbie napaAAaKCbi 
. aah 475 3Be3A KAacca B. 

Pe3yAbT3Tbi npHMeHeHHH aToro BToporo cnocoda OKa3aAHCb coBnaAaio- 
ihhmh c pe3yAbTaraMH nepBoro (HHTeHCHBHOCTb reAHeBbix ahhhh) c oneHb 
He3Ha<IHTeAbHbIM CHCTeMaTHHeCKHM p3CXO>KA6HHeM 1151. BTOpofi cnocod 3 a- 
BapAca ByAC 116] pacnpocTpaHHJi Ha 3Be3Abi KAacca A h onpeAeAHA 
napaAJiaKcbi 300 3Be3A- 

OdcepBaTopHu M a y h t-C rp 0 m a o — padoTa P h m m &p a 

S I17], 

HadAiOAaTeAbHaH annapaTypa, npiiMeHaeMafl PiiMMepoi npeACTaB- 
~AneT codoft 22 -cm npH3MeHHyio KaMepy c ^QKycHbiM paccTOHHHeM 3.5 u , 
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Cnf;c;[ejiei]He cneitTpajibiibix aocojiioTi-ibix BejiHHHH CJia&ix 3Be3ft... 45 , 


CHaOwennyio npH3Moft c npejioMJiHiomHM yrjioM 32°40 / . PaccTOHHHe Me>Kiiy 
i/(3 h Ha nojiyqaeMoro cneK'rpa paBHo 52 mm. 

ripHMeHHB BTOpOH CIIOC 06 SftBapftCa C HGKOTOpblMH ftoSaBJieHHfl- 
Mbt, b qac.THOcTH, ftejin KaiKftbift noftKjiacc no a6cojnoTHon BeJiHHHHe He Ha 
naTb, a na ceMb noftrpynn, P h m m e p onpeftejraji napajuiaKCbi 350 3Be3ft 
B ro>KHoro nojiymapriH. 

OOcepBaTopua b YncaJie — p a 6 o t hi JI h h ft 6 ji a ft- a,-. 
HI a ji e h a h 3 m a h a. 

B 3toh odcepBaropiiH ftjin onpeftejieHHH aScojnoTHOH BeJimiiiribi nojib3o- 
Bajincb cneKTpaMH mhjioh ftiicnepCHH, nojiyqei-iHbiMH c oO-beKTHBiioH npH3Moft, 
c npeJiOMjTHJOiUHM yrjioM 9°.7, MOHrapoBaHHofi na 15 cm KaMepe c (fiOKycHbiM 
paccTOHHHeM 1.5 m. PaccTOHHue Mexyny/A h //- 5 nojiyqaeMoro cneKTpa paBHH- 
Jiocb 1.4 mm. Majian ftncnepcna cneKTpa, c ojihoh eropoHbi, orpanHHHBaeT bos- 
MOXKHOCTb npHMeHeHHH pa3JIHHHbIX KpHTepHeB, IIO, C ftpyrOH CTOpOHbl, ftaer 
B03M0H{H0CTb pacnpocTpanHTb onpeftejieHHH na dojiee cjiaSwe snes/iu. B ca-- 
mom ftejie, b 3TOH o6cepBaTopHH onpeftejiHjiHCb aScojiiOTHbie BejiHHHHbi 3Be3ft. 
fto 10 m , b to BpeMH Kan b BbimenepeHHCJieHHbix paOoTax — fto 7 

B pafioTax JlHHftOjiafta n III a ji e h a [181 ftjin 3Be3fl KJiaccoB B-, 
h A npuMeHeH anajiorHHiibift HcnojibaoBaHHOMV b npeftbiaymHx pa6oTax crio- 
co6 opeHKH xapaKTepa cneKTpa.nbHbix jihhhh, ho 3ftecb BBHfty Majioft ftHcnep- 
CHH CneKTpOB, paCCMaTpHBaiOTCfl JIHUJb BOftOpOftHbie JIHHHH. He BXOflH B nOft- 
Po 6 hocth KJiaccHiJiHKaHHH, ynoTpeOjiaeMoft aBTopaMH, ynoMHHeM TOJibKO, hto 
ona ftajia B03M0>KH0CTb ee aBTopaM onpeftejiHTb napajuiaKCbi Sojibinoro kojih-. 
necTBa 3Beaft. 

CpeftH paSoT, HcnojiHeHHbix b odcepBaTopHH Yncajia hjih 3Be3 ft KJiaccoB 
B h A, 6o,nbuioro BHHMaHHH 3acjiyx<HEaeT paSoTa 3 m a h a [191. 

XUh 3Be3ft KJiaccoB B, A h F hm 6bijia HafifteHa 3aBHCHM0CTb Mexuy 
HHTeHCHBHOCTblO BOftOpOftHbIX JIHHHH, JftBeTOBblM 3KBHB3JieHT0M H agcOJIIOTHOH 
BeJIHHHHOft. 

H3Mepeime HHTeHCHBHocTeft npoH3BOftHJiocb ka MHKpo<{>OTOMeTpe CxHjrra. 

Abtop paccMaTpHBaJi BOftopoftHbie jihhhh Hy h Hb, a hjih oh©hkh UBeTO- 
Bcro sKBHBajieHra — ftBa cjieayiomHX ynacTKa cneKTpa: A 3912 h a 44 1 5. H 3 - 
MepeHHe Bejiocb npn TaKoft uinpHHe H3MepHTejibHoS mejra, KOTopan Bbipe3ajia 

H 3 cneKTpa riojiocKy iuhphhoh b cpeftHeM b 20 A. TaKan nojiocKa coftepwHT 
rjiaBHyro nacTb ftaxce oqe«b chjibhmx BoaopoftHbix jihhhh h thkhm o6pa30M 
:<apaKT©pH3yer nojiHoe norjiomeiiHe b sthx jihhhhx. 

Hy>KHO 3aMeTHTb, HTO BO BpeMH BblHOJlHeHHH 9T0H paSoTbl (1930 r.) TOJib- 
KO hto yTBepxcftajiocb b acTpoHOMHH MHeHHe o HajiHHHH MeJK3Be3.,uioro nor, Ho- 
rn, ©hhh CBeTa 3Be3ft, h aBTop mot thk h.hh HHane cboOoaho nojibSOsaTbCH HBe- 
TOBblM SKBHBajieHTOM, He npHHHMHH BO BHHMaHHe Me>K3Be3ftHOrO nor.aomeHHH. 

Ho b HacTOHHjee BpeMH, Korfta Mbt pacnojiaraeM CTOJib OoraTbiMH ftaH- 
HblMH 0 HeCOMHei-IHOM H3 JIHHHH Me>K3Be3ftHOH nOTJIOIHaiOmeH MaTepHH, 3 H 3 H 
BMecTe c tbm h ee cnoftcTBa, HeoSxoftHMo, npn oneHKe HBeTOBoro aKBHBajieH- 
Ta, yHHTbIBaTb BJIHHHH 6 MeXK3Be3ftHOrO H36HpaTejibHoro norjioineHHH. One- 
BHftHO, 3T0 noTpeOoBajio 6 bi 3H3HHH nocjieftHero ftjiH HccJieftyeMbix hhmh Ha- 
npaBJieHHii b 3 aBHCHM 0 CTH ot paccTOHHHH. Kan H3BecTHO, H36npaTejibHoe 
norJioineHHe thk hihpoko eme He H3yHeHO, ho 3ftecb B03HHKaeT euie ftpyroe 
3aTpyftHeHHe, a hmp.hho, — hto 6 h ynecTb BjiHHHHe noraomeHHH HyxKHO 3HaTb 
aOcojnoTHVio BejiHHHHy 3Be3ftbi, onpeftejieHHe KOTopon h HBjiHeTca nejibio: 
C2MOH pa60TM. 
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46 P. A. B a p t a h 


OflHaKO, y paHHHX 3Be3A HBeTOBOH SKBHBajieHT MeHaeTCH AHIHb B 33BH- 
chmootii ot cneKtpajibHoro noAKJiacca, a BHyTpn AaHHoro noAKAacca oh npax- 
THaecKH He MeHaeTCH 120]. CjieAOBareJibHO, npHMeHeinieM UBeTOBbix aKBHBa- 
JieHTOB AOCTHrajIOCb HCKJIIOqeHHe BJIHHHHH 3aBHCHMOCTH HHTeHCHBHOCTH BOAO- 
pOAHblX AHHHH OT cneRTpaAbHOTO nOAKaCCa, HO 3T0T0 MOJKHO AOCTHHb H 6e3 
npHMeHeHHH upeTOBoro 3KBHBaneHTa. nocAeAHHft Bonpoc 6yAeT paceMOTpeH 
H3MH n03H<e. 

B ynoMHHyTofi pa6oTe 3 m a h o m onpeAeAeHa adcoAiOTnaa BeAHqHHa 
okojio 800 3Be3A cneKTpaAbHbix KAaccoB B, A h F. 

T apBapACKas oficepBaTopii h — p afioTbi 3HA*ep, n e ft h. 

HaSAfOAeHHe BeAOCb C 06"beKTHBH0ft npH3MOH, MOHTHpOBaHHOH Ha 
32.5-cm TeAecKone BoftAOHa. 

C nOMOIHbfO MHKpO(])OTOMeTpa 6bIAH HCCAeAOBaHbl AHHHH Hy H ft y 3Be3A 
ABHJKymerocH cKonAeHHH CKopnHOHa-LfeHTaBpa h HecKOJibKHx paccesHHbix 
CKonjieHHH. BbiJia ycTaHOBAeHa AOCTaToqHO qeTKan 3aBHCHMOCTb Me>KAy cpeA- 
Heii HHTeHCHBHOCTblO H a6cOAIOTHOH BeAHHHHOH. 

nOAb3yHCb 3TOH 3aBHCHMOCTbK), ynOMHHyTbie aBTOpbl OnpeAeAHAH a6co- 
AIOTHbie BeAHMHHbl HeCKOAbKHX COT 3Be3A 121, 22, 23]. 

06cepaaT0pHH Bhktophh — p a 6 o t a P. M. n e t p h h 
C. JX. M a y h 3 e a h. 

Paoo-ra PleTpH h MayH3eAH [24], KOTOpan ony6AHKOBaHa b 
1950 r. HecoMHeHHo HBAaeTCH HaHSoAee coBepweHHoft no cpaBHeHHio co Bce- 
mh npeAfaWymHMH pa6oTaMH. 

3th pa6oTa oTAHqaeTCH TeM, hto b KaqecTBe KpHTepna a6coAK)THoft Be- 
AHHHHbl 3AeCb HCnOAb30B3HO nOAHOe nOIVIOmeHHe HAH 3KBHBaA©HTHa5I IHHpHHa 
AHHHH Hy. B KaqeCTBe CTaHAapTHbIX 3Be3A npHMeHHAHCb 3Be3AbI C H3BeCTHbIMH 
TpuroHOMeTpHMecKHMH, AHiiaMHHecKHMH, cneKTpaAbHbiMH h rpynnoBbiMH na- 
paAAHKcaMH. Ha ocHOBe 169 3Be3A nocTpoeHa peAyKHHOHHaH xpHBaH, noKa3bi- 
BaiOUiaH AOBOAbHO qeTKyiO 33BHCHM0CTb MOHCAy 9KBHB3AeHTH0H IHHpHHOH AH- 
HHH Hy H a6cOAIOTHOH BeAHAHHOH. riOAb3yHCb nOAyqeHHOH peAyKHHOHHOH 
KpHBoft, 3aiiOBO onpeAeACHbi a6coAK)THbie BeAHqHHbi Tex we 169 3Be3A- 

npeAvcMOTpeHa 3aBHCHMOCTb noAHoro norAomeHHH ahhhh Hy ot cneK- 
TpaAbHoro noAKAacca h yKa3aH nyTb aah HCKAioqeHHH bahhhhh stoh 3aBHCH- 
MGCTH. 

KpbiMCKaa acTpoc|)H3HqecKaH oScepBaTopna — p a- 
6 o t a JI. C. r a a k h h a. 

riAaHOBoe pa3BHTHe acTpoHOMHqecKoft HayKH b CCCP BbiABHHyAO Bon- 
poc o nocTaHOBKe HccAeAOBaHHH no cneKTpaAbHbiM napaAAaKcaM. 06opyAO- 
eaHHe A6acTyMaHCKOH acTpoc})H3HqecKoft o6cepBaTopHH h KpbiMcxoft acTpo- 
4lH3HqeCK0H oScepBaTOpHH 0K33aA0Cb nOAXOAHIUHM AAH BeAeHHH 3THX paSOT. 

B A6acTyMaHCKOH o6cepBaTopHH noAoSnaa paOoTa BeAeTCH c 1946 r. h 
o neft Mbi 6yAeM roBopHTb b AaAbHeftmeM. 3Aecb >Ke npeKAe Bcero oxapax- 
TepH3yeM BxpaTue paSoTy KpbiMCKoft acTpo4)H3Hqecxoft o6cepBaTopHH, ahuib 
HeAaBHo HaqaBineft pa6oTy b stoh odAacTH. 

Jl. C. r a a K h h bi m [25] 6biAa BbinoAHeHa AByxMepHaa KAaccHtpHKanHH 
okoao 1000 3Be3A noAKAaccoB B— M, Ha ocHOBe cneKTpoB noAyqeHHbix c 

oqeHb MaAoft Ancnepcneft (310 A/mm b HHTepBaAe Hy)- 

HaQAioAeHHe BeAocb Ha 40/160 -cm acTporpac[)e b KOMdimaunH c 7°-o6t>- 

6KTHBH0H npH3MOH. MaA3H AHCnepCHH CneKTpa A3B3Aa B03M0>KH0CTb OXB3- 


E 

S 
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Onpe/uvit’iiHe cnein'pajibiibix aScojiiOTiiwx bgjihhhh cjiaSmx 3 B 63 fl... 47 

TMTb 6ojiee cjiaGbie 3Be3Abi (ao 12 3B. Bejin'inuu) , qro h Chjio rjiaBHoft nejibio 
paCoTbi. 

no crieKTpaM cxaHAapxHHx 3Besfl Chjih ycxaHOBJieHH KpnxepHH a.hh on- 
pe^eJieHHH nepBoro i-i nxoporo cneKxpajibHbix napaMeTpoB. 

lljin ObFCTpOTbl CblJI II pi (Me He H M6T0A rJia 30 MepH 0 H OU6HKH HHTeHCHBHO- 
CT0H cneKTpaJIbHHX J1HHHH. 

OieiHinuo, ;tji 5 i HHAHBii^yajibHbix 3Be3.ii; r.;ia 30 MepHbiH jviexoA onpeAeJie- 
Hl-ia UHTeHCHBIlOCTefl .HHHHH HO MO>KCT KOIIKVpHpOBaTb C 06'beKTHBHbIM MeTO- 
Aom. O/rnaKO, on Aaex bosmokhoctb MaccoBoro onpeAejieHHH aCcojnoxHbix 
BeJIHHHII II T6M CaMbIM MOJK6T CJIVJKHXb MHOrHM CTaXHCXHHeCKHM 3 'dH,m'A,A 
3 P.e 3 HHOH aCTpOHOMHH. 

CpaBiieiffle nojiyqei-iHbix pesyui/raxoB c ApyrnMM AaHHbiMH noKa 3 ajio xo- 
pouiee corjiacne mokav hhmh. Cpeaneo OTKjioiieHHe M TP , — M cn = ±0 .‘ v 5 . 

/loBOJibci'Byyicb KpaxKHM oniK'.amieM ochobhhx paCox, yKaxceM Ha cxaxwi 
n. n. n a pen arc 126], 111. Bepxo 1271 h ll. Xo4)jiejEiTa [28], b 
KOTopbix n3.no>Keiibi xapaKxepucTHKH HeKOTopbix paooT xi ciihcok Bcex Kaxa- 
■JioroB cneKxpa.iibHbix aGcojiioxi-ibix bojihhhh, BbiiiiefliHHx ao onyCjiHKOBaHHH 
yKasamibix cxaxei'i. 

§ 2 . Sanana h ruian paCoxw 

E ACacxyiwancKOH acxpo<})H3HqecKOH oCcepBaxopnH yace b 1946 rosy, 
nofl pyKOBO/icxBOM M. A. B a m a k h a 3 e, Chjio nojiojKeHo Haqajio npaxxH- 
qecKHM pa Coxa m no oiipeAejiei-iHio cneKxpajibHbix napajuiaxcoB oxtfocHTeJibHO 
cjiaCux 3Be3/i xia ocnoBe cneKTpoB Majiofi AncnepcHH. 

AKxya.nbiioc.xb sthx onpeACJiei-iHH c tohkh spei-nm HHxepecoB acTpocj)H 3 H- 
KH H 3Be3;iHOH aCTpOHOMHH II UaJlHHHe B ACaCTVMatlCKOH oCcepBaTOpHH noa- 
xoflHmefi annapaTypH BOsCyAH.nn HHxepec k sxhm paCoxaM. Hapany c sthm, 
He 06 x 0 .iiHM 0 c.Tb hx ocyinec.xBjieiiHH AHKTOBa.nacb u xeM, qxo erne c 1939 r. b 
lACacTyMaHCKofl oCcepBaTopiiH BeAexcn njiaHOMepnaa paCoxa no HsyqeHHio 
ivie>K3Be3^Horo nor.noui.eHHH cBexa. Peinexme axofl npoCjieMbi, nan H 3 BecTHO, 
TpeCyex 3 H 3 hhh xoiHbix aCcojiioxunx bcjihuhh. B pane OT,a,ejibHbix 3 aaaq 
omymajiacb HeoCxoAHMocxb bcachuh noaoCubix o n p e as J i e h h h nenocpeAcxBeH- 
ho b Hainew oCcepBaxopiiH b oTHomenHH sbcaa, bxoahihhx b HccJieAOBanHH 
norjiomeHHH. 

y»c b 1947- - 1948 ro,ny Cbi,na ocymecTB.neHa nepBaa pa 6 oia H. B. K a- 
JiaHAajsc 1291, OTiiocainanca k 3 Be 3 AflM ho 3 AHhx cneKxpajibHbix KJiaccoB 
G h K. 

B pe 3 vjibxaxe ee Cbi.no BHacneno, >ito annapaxypa, HMeiomaacji b A 6 a- 
CTyMai-iCKOH oCcepBaxopini Aaex B03Mo>Kiiocxb onpenejieHHH aCcoaioTHbix Be- 
JIHHHH 3 Bey A c A0CT3T0MH0H TOHHOCXblO. 

EcxecxBemio, hto HMe.nocb cxpeMaemie oxBaxnxb onpeAeaeHHHMH cneK- 
xpajibHbix napajijiaKCOB it 3BesAbi paimiix cneierpajibi-ibix KJiaccoB. ycnemnoe 
saBepaieHne riepnoro oiibixa h aKTyajibiiocTb 3aAaqn npuBean nac k nonbixae 
pacnpocTpauHTb onpeAeJienHH na sbcsah xnna F, A, a 33 tcm h B. 

B 1948 roAV Mbi npHcxynujii-i k paCoTe, KOTopaa b Hanaae npeAnoaaraaa 
pacnpocTpaneHHe onpeAeJicm-iH aCco.moxHbix bcjihuiih ua SBesAbi cneKTpaAb- 
Hbix KJiaccoB F h A [301. Mo naiUH bo3mo>khocth noKa 0 Ka 3 ajiHCb BecbMa 
orpaHH'ieHHbiMH A.na Toro, htoCh cpa3y pemiiTb oxy saAany ajih KJiacca F, 
KOTop bift Kaic CyAeT noKasano HH*e, oCnapyjKHBaex ocoCbie xpyAHOCTH b 
CM bicjie AaHHbix onpeAe.neHHii. nosxoMy mbi pacnpocxpaHHjra naura onpeAene- 
hhh .numb na 3 Be 3 Abi A7 — B5. 
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TaKHM o6pa30M, HacTOHmaa pa6oTa KacaeTcn 3bc3a noAKxacccB B5 — 
A7. Ztjia pemeHHH nocTaBnenHOH 3aAaqn 6ma coeraBxeH cxeAyiomiifi njian 
paSoTbi: 

1. no A 6op KpHTepaeB aScojiiOTHOH BejinqHHbi cooTBeTCTBeHHo Hameii an- 

napaiype. 

2. BblSop CTaH,UapTHbIX 3B63A, T. e. 3BC3A C H3BeCTHbIMH TpHrOHOMeTpH-f 
necKHMH napajijiaKcaMH Tax, HTo6bi peAyKUHOHHaa KpHBaa nepeKpbiBaxa Been. 
HHTepBaJI H3MeHeHHH M H B TO JKe BpBMH nO B03MOJKH0CTH paBHOMepHO nO> 
KpbIBaJiaCb T0qK3MH. 

3. HaKonjieHHe Ha6jiiOAaTejibHoro MaTepnaxa i<aK aah CTaHAapTHbix 
3Be3A, Tax h aah HccjieAyeMbix njiomaAefi KarrreiiHa. 

4. CneKTpo(J)OTOMeTpHqecKaH o6pa6oTKa Ha6AK>AaTexbHoro MaTepnaJia. 

5. rioCTpoeHHe peAyKUHOHHbIX KpHBbIX. 

6. OnpeAe-neHHe a6coAiOTHbix bcahhhh 3Be3A noAKAaccoB B5 — A7 b 
rnecTH njiomaAKax KanxeHHa. 

§ 3. HaSjuoAaTejibHaa annapaTypa 

HaKonjieHHe HaSxioAaTeAbHoro MaTepnajia npoH3BOAnxocb npn no.Mom» 
o6T>eKTHBHOH npH3MbI, C npeJIOMJI5HOII],HM yrJIOM 15.5°, MOHTHpOBaHHOH Ha 
20 -cm KaMepe 40 -cm pecjjpaKTopa A6acTyMaHCKoft o6cepBaTopHH. KaMepa 
HMeeT cJio>KHbiii qeTbipexjimiaoBbiH odi>eKTHB c cfioKycHbiM paccTOHHireM b 
1 MeTp. CBeTOCHJia KaMepbi 1:5. JlHHeHHan AHcnepcaa noAynaeMoro cneKTpa 
115 A/mm oko^io Ha- Flpw AByxnacoBOH 3Kcno3HH,HH nojiyqaiOTCH roAHbie aa»' 
H 3MepeHHH CneKTpbl 3Be3A AO 9.5 3Be3AH0H BeAHHHHbi; B 0C06eHH0CTH 3TO 
MOJKHO CKa3aTb O 3Be3AaX paHHHX CneKTpajlbHblX KAaCCOB. 

OpH3Ma ycTaHOBJieHa Ha KaMepe na yroji naHMeHbmero otkjioh6hhh — 
10°30\ 

Hto6h nojiyHHTb AaHHyio 3Be3Ay Ha rjiaBHoft onTHqecKoft och, t. e. b 
peHTpe nJiacTHHKH, npnxoAHTCH bck) KaMepy HaKJioHHTb Ha yroji ±10°30’ no-* 
CKAOHeHHIO J3HaK + HAH — 6epeTCH B 33BHCHMOCTH OT BOCTOHHOFO HAH 3an3A~ 
Horo noxoxceHHH T&necKona. 

ripH (|)0T0rpa(|)Hp0BaHHH HeoSxoAHMO AaTb cneKTpy HexoTopoe pacurape- 
HHe. Thk Kax cneKTp pacTHraBaeTcn no CKAOHeHHio, to pacmHpeHHH no Han- 
paBxeHHio npaMoro bocxojkachhh mojkho AOCTHrHyTb ycKopewneM hah 3a- 
MeAAeHHeM qacoBoro MexaHH3Ma. Oahhko ecjin nepBHK qacoBoro MexaHH3M3 
HMeeT nepHOAHHecxyK) ouiH6Ky, to noAynaeTca HepaBHOMepnoe noqepneHHe 
cneKTpa, B OCOfieHHOCTH eCAH 9KCn03HU.HH He 0H6Hb AAHHHaH, HTO MOJKeT BbI3- 
BaTb OUIHfiKy B OUeHKO OTHOmeHHH HHTeHCHBHOCTeH, cpaBHHBaeMbix cnex- 
TpaAbHblX AHHHH, TeM 60 Xee, eCAH nOCAeAHHe 3H3HHTeAbH0 yAaAeHbl OAHa OT 
Apyroft. 

HecMOTpa Ha to, hto qacoBOH MexaHH3M 40 -cm pe(j)paKTopa npHAaeT hh- 
CTpyMeTITy AOBOAbHO paBHOMepHOe ABHJKeHHe, AAH AOCTHJKeHHH fiOAee paBHO- 
MepHoro noqepHeHHH cneKTpa mu cTapaAHCb, He33BHCHMo ot npoAOAJKHTeAb- 
HOCTH 3KCn03HUHH, npOBOAHTb no HeCKOAbKO pa3 rHAHpOBOHHyK) 3Be3Ay Me>K- 
Ay AByMH HHTHMH OKyAHpHOTO MHKpOMeTpa. ECAH npiIMeM BO BHHM3HHe H TO 
oSCTOHTeAbCTBO, HTO' CpaBHHBaeMbie AHHHH, HCnOAb30B3HHbie H3MH B HaCTOH- 
men padoTe, pacnoAOJKOHbi oneHb 6 ah3ko OAHa ot Apyroft, to mojkom yTBep- 
JKAaTb, mto BbiuieyKa3aHHaH oninfiKa b HarneM cAynae He HMeAa MecTa. ^ 
To, hto npn c})OTorpa(})HpoBaHHH.3Be3Aa THAHpoBaHHH yAaxeHa Ha ±10°30 

no CKAOHeHHio OT 4>OTOrpa$HpyeMOH 3Be3AbI,i MOJKeT BbI3B3Tb yXyAUieHHe TH- 
AHpOBaHHH AAH nOCAeAHeft BCAeACTBHe pa3AHHHH pecJjpaKUHHl MeJKAy HHM1* 

i(noApa3yMeBaeTCH rHAHpoBaHHe no §.) 
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- O n pe flsjieiine cneHtpa JtbHbix aficojuoTJibix Bejimran cjia6wx 3 Be 3 «... 49,- 

nepeMemeHHe 3B63AM no S Mowex 6hm> BbisBano KpoMe pecbpaKnuH 

."ST/r ™ BK09 m,CT P/ ,re,,Ta - X ™ noBTH o/Lkobo 

™ P obovhoh SBea^e, Tax h Ha (pOTorpadmpyeMon ho 
e KoppeKTHpoBanf'ie npn rnAnpoBaHnn /j P mboaht k vxyjiuiemio pe 3 KO- 
c™ CneKTpMbH ? X ™™Tb, ™ B TeveHHe BpeMeHH hSoh- 

Haojuo/uiTejihiioro MaTepna.ua, mu micro npoBepLn ycxanoBKy 
HHcxpyMeH 1 a nj 1 cnpaB .11 sum ee b cjiynae hco 6 xoahmocth. B pe 3 yjibraTe sto- 

b TeveHHe -o -30 MHHyr 3Be3Aa npaKTnuecKH He nepeMeipajiacb no 5 
nn LTaH ^ a P™ bIe 3 BC 3 ABI A 0 5-Ofl 3 B. BMHMHHH He TpetJOBaJIH mAHpOBaHHH 
, 1 HK Kaic ohh (j)0T0rpac{)Hp0BajiHCb c 9Kcno3Hnn«Mn, He npeBbimaromHMH 

ovLn« HyT ‘ T °r KaC n° TCH nj,ol[, ' a;tOK Kanxenna, am koto P ux npaMCHsumcm 
3KCn03HUHH Or 1 AO 2-X 'laCOB, H3MH UbUIO BblHHCJieHO MaKCHMaJIbHO© smme- 
HHe AHcptpepeiiUHajibHOH pecppaKunn ajih BtmcneHHH Bonpoca — MOH<eT jih 
nocjieflHee Bbi3i?axb yxyAineHne rHAnpoBannsi. 

OaeBHAHo, AnclHf)cpeHima.fibnasi peippaKunsi AocraraeT m a kc h m a./i bHO h se- 
JIHHHHbl, KOIVia O MHlIHMajIbHO, 3KCH03HHHH MaKCHMajIbHa H HaSjIIOfleHHe 
HaTOHaeTcsi hjih nee KOHuaeTcsi na MepnAnane. Hcxoah h 3 Hanrnx Aamibix— 

0 +44 , BKcnoBHUHH 2b. (cm. xaftjiHuu II H XVI), AJm AH^epeupnajibHOH 
pecppaKinm nojiyqaexcsi ammenne paBHoe 3". HoaieAHee mo^ct Busaaxb (b 
HarneM cjivnae) pacumpei-me cneKTpajibHofl jihhhh ao 2 A. OAnaKO, kak V bii- 
AHM b AdJibnenuieM, b iiacrosnuen paOoTe mh hmgcm Aejio c nsMepenneM xa- 
KHX ««TeHCHBHUX JIH HUM, K3KHMH HBJIHIOTCJI BOA.OpOAHbie JIHHHH BaJIbMepa' 
npn 3T0M nriipinia miMepsieMon iioaockh b sthx jmhhsix pauHHexcH b cpeAHeM 
1 8A, BcJieACTBHc nero BbiiireyKasaimbiM paciunpenHeM mojkho npenedpeub. 

, KaK 0flH0fl H Toft >Ke nejiii'iHHe Ayi'H cyxomion riapajuiejin, npn nepexo- 
Ae or iKiiaxopa k nojiiocy, cooTBSTCTByioT paanbie nHiiefhibie pa 3 Mepu to tiaK- 
aoh xaMepb! na yroji ±10°30' ox cpoTorpacJmpyeMon seesAbi, MomeT npnBecTH 
Kcjie.nyioi.ueMy: ecjin boahtb rHAwpoBounyio 3BC3Ay b rnAe { b KauecTBe ko- 
Toporo CAyKHT 40 -cm pefjipaKTop) Bcer^a Meaoxy AByMsi (JWKCHpoBaHHbiMH 
iHisiMH oKy/isipnoro MUKpoMCTpa, to nepeMemeHHe b Kaiwepe t. e. paeunaoe- 
KHe cneicrpa Ha luracnniKe nojiymixcsi pasubiM b saBKCHMocra ox CKAOHenna 
(pOTorpacjjiipyeMofi 3Be3AH. 

ZtJisi uejjei-i nacxoHiueft paooxbi nex neo 6 xoAHMOCTH HMexb cneaxpu b tou- 
hocth OAHHa koboh uiHpHHM. TjaBHoe 3Aecb b tom, HToObi uiH P HHa cneKxpa 
nepeKpbiBajia Bbicoxy npHMeHaeMofi ripw HSMepennn mejin MHKpoAoxoMexpa. 

‘ 0 H3JIHU1Hee pacuinpeHne cneKxpa yMeHbuiaeT npOHHnaeMocxb nucxpyMeHTa* 
nosTowy mw cxapajincb nojiyuaxb cneKTpw npn6AH3HTeAbHo OAHHaKOBOft n 
sapanee BwopaHnofi niripHi-ibi. 3xoro mh Aocxnrajin nepeMemenneM rnAHpo- 
BOHHOII 3BC3AbI B I'HAO II a P a3Hbie HHTCpBaAbl B 3aBHCHMOCTH 0T i. 

XpoMarrmecKaH aCepparpm o 6 teKTHBa KaMepu c n P H 3 Mon 6 ujia nccAe- 
AosaHa H. B. Ka,naima;i 3 e [29], 

BbisicHHJioci., HTO b np©Aejiax AAHH bo, mi ox 1 4000 A AO a 4400A Hama 
anpagarypa nouTH axpoMaramia. BcjieACTBue ororo, yuacTOK cneurpa ot 

? 3900A ao X 4500A npaimmecKH oAHOBpeMermo noAyuaexcsi b *oi<yce. 

I locjieAHHH ii HBJifieTcsi HamHM paOouHM yuacTKOM. 

§ 4. Ochobhoh HaSjnoAaTeAbHbin MaTepnaji 

Ochobhoh HaOjiiOAaTeAbHbiH MaTepnaji oxBaTbiBaex cxaHAapTHbie 3 Be 3 AH 
noAKJiaccoB B5 A7, na ocnoBe KOTOpbix CTpoiiAncb peAyi<unoHHbie KpuBbie 

4. cis'jco. nbb. 6035 m,, K» 15 
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h 6 njioma^OK KamreftHa,, rue mu npoH 3 BOflHJiH HauiH onpeAeJieHHH aficojnOT- 
HblX BeAHHHH. 

HaKonjieHHe HafiAiOAaTeAbHoro MaTepaajia npoAOAncaAOCb c anpeJia 

1948 roAa no OKTaSpb 1950 roAa. 

Ha6AK)AeHna npoH3BOAHJincb b coBepinenHO 6e3JiyHHbie hohh, xapairre- 
pn3veMbie npn stom xopoinen npo 3 panHOCTbK). 

BBHAy Toro, hto 6hao aaMeneno H3MeHeHne cJ)OKyca KaMepbi c npn3MOH 
b 3aBHCMM0CTH ot ce30HHoro H3MeHeKHa TeMnepaTypbi, mu nacTO npOBOAHAH 
KOHTpojibHyio cjjOKycHpoBKy, BCJieACTBHe aero BcerAa noAynaAHCb xopoino 

oxcboKycnpoBaHHbie cneKTpu. , , , 0 , r rr ^ 

OoTOMaTepnaaoM cjiy>KHJiH njiacTHHKH MAb(J)opA-3eHHT (nyBCTBHTeJibHO- 

cx b 7 00 no X. A.) , pasMepoM 9X12 cm, mto cooTBeTCTByeT AAa namero 

HHC'rpyM6HTa nAomaAH 5°X7 & . — - 



<t>OTO 1 tgco(J)CTi 


EciecTBeHHO, hto HaM npnxoAHJiocb noAynaTb HeraraBHun MaTepnaA ot- 
AeAbHO aah k3>kaoh CTaiiAapTHon 3Be3Abi; OAnano, H3peAKa 6biBaAO, hto 2 3 

H3 HHX HMGAH OHeHb 6AH3KHe APyr K Apyry KOOpAHHaTbl H T3KHM o6pa30M OA* 
HOBpeMeHHO noAynaAHCb Ha oahom h tom are HeraTHBe. Kan y*e 6 hao yno- 
MHHyTO, CTaHAapTHbie 3Be3AbI (})OTOrpa(j)HpOBaAHCb C 3KCn03HnHHMH,, AOXO- 
AHIUHMH AO 4 MHHyT, HTO AaBaJIO B03MO>KHOCTb nOJiyHHTb Ha OAHOH H TOH >Ke 
anacTHHKe, 6e3 CKOAbKo nn6yAb 3aMeTHoro yBeAnneHna $ 0Ha nocAeAHen, 
nOCACAOBaTeAbHOCTb HeCKOAbKHX H306paA<eHHH CneKTpOB C pa3HbIMH 3KCn03H 
nnaMH. H 3 hhx npn H3MepennH BbiOnpaAHCb TOAbKO cneKTpbi HopMaAbHoro 
noqepneHHa; a ah xa>KAOH CTaiiAapTHon 3Be3AW npnxoAHAoeb 3 — 5 t3Khx 

cneKrpoB. c 

TaKHM nyTeM aah 60 cTaHAapTHbix 3Be3A 6 uao noAyneHO Bcero 52 Hera- 

THB3 (TaOAnna I). 
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Oupcyicviejmi' cneKTj>a.;(i.Hwx aficojnoTHbix bcjJH'ihh cjia6bix 3Be3fl... 51 


ZUh Ka>K^OH mioma^KH KairrefiHa Hawn nojiyqeHO 3 hjih 4 Heraxma. 
SKcnosHUHH orpaHHqHBajiacb 1 — 2 nacaiwH. Taxue 3Kcno3HiiHn naBajm bo3- 
MOHCHocTb nojiyqaTb roAHbie /uui H3MepeHHH cneKxpw, t. e. cnempbi nopMajib- 
iforo noMepiieiinsi hjih 3Be3A or 7.0 no 9.5 3B. BejrmHHbi. 


c t>OTO I! qjm^jcn 

/Ijih 6 njiomanoK Kairrefina nojiyneno ecero 20 HeraTHBOB (TagjiHpa II). 
HaMM nojiyqen xatoice HaOjnoAaxejibHbiH MaTepnaji aah cxaHAapXHb?" 
3Be3H Kjfacca F h aj m BbiHcueiiHH npyrax, CBH3aHHbix c nacToanreH paSoron 
BonpocoB, ho o hhx mm 6yAeM ynoMHuaTb b AaJibHeHUieM, no Mepe Hano6- 
HOCTH. 

l Ito6m AaTb HaraHAHoe npeACTaBJieHHe o KanecTBe Hauinx cneicrpoB, hh 
noMerpaeM Tyr ?i<e Ane cjioxorpacfiHH Hauinx cneKxporpaMM, yBeAnqeHHb’ix b 
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.1.VII.1949 
6.IX.1930 
1 2. IX. 


2 pa3<t I tj)o 1 0 J, r;ie npivu.vraB.neHa cepHH chhmkob CTauAapTHbix 3 b63a c 

pa3HbIMH S>KCn03HHHHMH, H lj)OTO II, BOCnpOH3BOAHUI.ee KA 41). 

CTaH^apTHsapmi h npoHBjieHHe iui a ct hhok. J\ jih 
cunAapi nsapHH njiacTHHOK npHMei-iH.OHCb uiKajiKH, nojiyqaeMbie co CTyneH- 
Maiori njejibio iia jhcjicuom cneurporpacfie Tenc})epa, nojib3yHCb npH otom Bcno- 
Morare.ribHbiM hctohhhkom CBeTa --- 3 ,neKTpj-iqecKHM cbctom, AaBaeMbiM me- 
,/iomibtMii aKKyMyjf HTopaMH, KOTOpbie oSecnenuBafOT xopomyio cTa 6 njibH 0 CTb 
HaKajia. IIocAeAHuft Bee BpeMH noAAepJKHBajica b 110 BOAbT. 

PaBHOMepHoe ocBeineiwe mejiH cneKTporpa({)a AOCTuraeTCH cjieAyiomHM 
O O p a 3 0 M r B Hy T p H HIUHKa AOBOJtbHO SoAbUiOH BejIHMHHbl paBHOMepHO pacno- 
JiojKeiibi 5 SJieKTpHuecKHX .ijaMnoueK OAHHaKOBoro HaKajra, 120 BOJibT Ka>K- 
Aan, cner HAVnu-JH b uanpaBjieHHH ipeAH cneKTporpac|aa npoxoAHT qepes MaTO- 
Boe creK./io, xoropoe tbkhm o 6 pa 30 M nrpaeT poAb paBHOMepHO ocBemeHHoro 
SKpaHa; AoriojiHHTe.n bho k stomv, nepeA mejibio pacncuiojKeHo Monoqnoe 
CTeKAO. 

rio.irbBOB a Hue nocroanubiM iictouhhkom CBexa AaeT B03Mo>KHocTb, bo- 
nepBbix, ycTariOBHTb pas naBcerAa 3Kcno3HU,nio, npH KOTopofi no.nyqaeTCH 
HopMa.UbHHu yqacTOK rioqepHeiiHH xapaKTepHCTHqecKOH kphboh ajih AaHHoft 
AJIHHbl BOAHbl, H, BO-BTOpbIX T3K KAK B 3T0M CJiyqae MbI HMeeM AeJTO C He- 
npepbiBHHM cneKTpoM, 6e3 npenHTCTBHH, oSycjiOBJieHHoro cneKTpa.nbHbiMH jih- 
hhhmh,- HSMepuTb AOBOJibiio uiupoKHe iiojiockm b jtjo6om yqacTKe cneKTpa. 

I locjieAHee oOcrouTejibCTBo, khk mh vbhahm b AajibHeftmeM. BaXHo aah Ha- 

CTOHiueu pafioTbi. 

Illejfb u moot comb CTyneneft. M3 hhx A Be KpaSiine hmciot OAHnaKOByio 
im-ipuHv, qro naor bosmokhoctb nposepsTb nacKOAbKo paBHOMepHO no BbrcoTe 
ocBeina.Jiacb mejib npu i|)OTorpacj)HpoBaHHH. TaKHM odpa30M ocTaiOTcji mecTb 
pasHbix cTynenen, nrapHHbi KOTopbix P3 bhhk)tch: 2.890 mm, 2.065 mm, 
}\nn J'!?*’ MMv ^-822 MM, 0.366 MM, a AOrapH())Mb! HHTeHCHBHOCTeft — • 

0 . 90 , 0 . 75 , 0 . 60 , 0 . 45 , 0 . 35 , 0.00 cooTBeTCTBemo. 3Aecb, Kax sto Boo6iu,e 
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P. A. Bapta » 


jiaeTca, HHTeHC-HBHOCTb oahoh H3 CTyneHefi, b qacTHoc™ c nrapHHoft 0.366, 
ycjiOBiio npiiHfl'ra 3a eAHHHny, a hhtshchibhocth ocTajibHbix onpeAeAeHbi otho- 
CHTeJibHO Hee. 

npH Ka>K/lOM IipOHBJieHHH HeraTHBOB, OAHOBpeMeHHO npOHBJIHJIHCb TDH 
LUKajiKH, nojiyqeHiibie npH pa3Hbix yAajieHHHX ocBcmeHHoro axpaHa ot meAH 
cneKTporpa(f)a, c 3Kcno3HUHefi 10 MKHyT Hainan. 3 to AaBajio B03MO>KHOCTb 
nonyqaxb HopMa.ubHbift yqacTOK x a p a ktc p h ct h q ec ko rt KpHBoft aah Ka>KAofi 
ynoxpeSAaeMOH HaMH aahhh bojihh. 

H3BeCTHO, '[TO SHaqeHHe K03(j)4)HH.HeHTa KOHTpaCTHOCTH M3JIO 33BHCHT OT 
BpeMeHH 9KCn03HUHH, T. e. (jjOpMa XapaKTepHCTHqeCKHX KpHBbIX B AOBOAbHO 
niHpoKOM HHTepBaAe BpeMen 3Kcno3HUHH npaKTHqecKy ocTaeTCH HeH3MeHHoft. 
B 3 tom h HaxoAHM Mbi onpaBAanne TOMy oScTOHTejibCTBV, qTo uiKajiKH 6pa- 
AHCb ne c T0H 3 Kcn 03 HHHeft, c KOTopofi noAynaAHCb HeraTHBbi. Pa3yMeeTCH,. 
paBeHCTBO 3KCTI03HHHH 6bI,'IO TpyAHO OCVUieCTBUMO, THK K3K, HaHHIiaH CO CT3H- 
AapTHbix 3Re3A h ko i rqa a HccAeAyeMHMH 3Be3A3MH nAomaAOK KamefiHd, mbi 
nOJIb30BajIHCb AOBOAbHO pa3HbIMH 3KCn03HUHHMH, AOXOAHIHHMH B TO *e 
epeMH AO 2-x qacoB. Ecjih npHMeM bo BHHMaHHe, mto mh HMeeM^neAO co 
cpaBHHTeAbHOH cneKTpocj)OTOMOTpHefl, TAe aah cpaBHHBaeMbtx ahhhA npHMe- 
hshotch OAHH h Te >Ke xapaKTepucTHqecKHe KpHBbie, to TeM 6onee ne o6H3a- 
TeAbHO, HT 06 m BpeMH 3KCH03HH.HH HOAVqeHHfl IUKaAKH DaBHHAOCb BpeMOHH 
3Kcno3HHHH, c KOTopbiM noAyqeHbi o6e cpaBHHBaeMbie ahhhh. 

KaK 6hao ynoMHHyTo, aah nAomaAOK KanTeflHa mbi npnMeHHAH skcoo- 
3HHHH AOXOAflmne AO 2-x qacoB. B nocAeAneM cAyqae 4>oh ha3cthhkh chm no 
c,e6e saMeTHO b hi hba sieT ch . IloaTOMy >KeAaTeAbHO 6m.uo 6m npoHBAHTb n.na- 
CTHHKH B TaKOM npOHBHTeAe H npH T 3 KHX yCAOBHHX npOHBACHHH, KOTOpbie 
06vCA0BAHBaAH 6bl MHHHM 3 AbHyiO ByaAb npoHBAeHHH. 

' nOCAO HeCKOAbKHX npo6 MH 0 CT 3 H 0 BHAHCb Ha MSTOAO-rHApOXHHOHOBOM 
npoHBHTeAe, cocTaBAeHHOM no cAenviomeMy penenTy: 


1. MeTOA 6 rp. 

2. CyAb(j)HT Na KpHCTaAAHnecKHft 50 rp. 

3. r HApOXHHOH 5 rp. 

4. CoAa KpHCTajiAHnecKSH 40 rp. 

5. BpOMHCTblft KaAHfl 4 rP 3 ' 

6. BoAa AHCTHAAnpobaHHan • . 1000 cm. 

K noAyqeHHOMy pacTBopy Ao6aBAflerca 1500 cm 3 AHCTHAAHpoBaHHofl 


BOAbl. 


TeMneparypa npoHBAeHHH 6biAa +18°C, a npoAOAAKHTeAbHOCTb 8 MHHyT. 

HyjKHO 3aMeTHTb, HTO B TaOjlHUe I BblACA HIOTCH HeCKOAbKO 3Be3A, 
KOTOpMX npHMeHeHbl CpaBHHTeAbHO 6oAbUIHe 3KCn03HU,HH. 3 th CAyqaH OTHO- 
chtch k TOMy nepnony, KOTAa mm eme TOAbKO pa3pa6aTbiBaAir Bonpocbi npo- 

npoHBHTeAb H3r0T0BAeHHb[ft no BHinenpnBeAeHHOMy penenTy, xapax- 
TepH3VeTCfl yMepCHHbIM TeMnOM npoHBAeHHH, C AOCTaTOqHO BbICOKOfl KOHTpaC- 
THOCTbfO H HeOoAbHiofl Bya.iibio npoHBAeHHH. nocAeAHHH noqTH He CI<a3bIBa- 
Aacb na neraTHBax, thk "khk npn stom 6biAa HcnoAb30Bana coBepmeuHo ho- 
Bafl napTHH c{)OTOMaTepHaAa, noAyneHHaa b 1948 rony- 

FIpOHBAeHH© BeAOCb B CTpOTO nOCTOHHHHX VCAOBHHX H HO B03MOXKHOCTH 
BCerna CO CBeACHM npOHBHTeAeM, KOTOpblft XpaHHACH B nOAHOft TeMHOTe. 
3HMHHe cesoHbi Mbi .HarpeBaAH tj)OTOKOMHaTy AO TeMneparypbi npoHBAeHHH, 
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Onpo/iwi.'HHo cneKTpaai,HMx a6cojuoTHbix bcjihhhh C Jia6wx 3BesA. 


join mro, 1 ito6m 3a BpeMa npoHBjieHHH npoHBmejib He ocTMBaji. 3 to b3jkho 
Tax K3K noHHJKeHHe TewnepaTypu bo BpeMH npoHBJieHHH, khk noATBepAHAH 
onwm t. J\. A a p a a 3 e [31] BbrahreaeT H3MeHeHHa BHAa h napaMexpoB xa- 

paKTepHCTHMeCKOH KpHBOH. 

( I>HKCHpOBaHHe Mhl npOH3BOAHJIfI (})HKCa>KeM, npHrOTOBJieHHbIM rio CJle- 

AyiomeMy peperny: 


1. FnnocyjibcJ)HT 250 rp. 

2. Cy,AbcJ)HT Na KpHCTajuinvecKHH . . 30 rp. 

3. Cepnasr KHCAOTa 2.5 cm 3 

4. Bopa AHCTHJiJiHpoBaiiHaa . . . 1000 cm 3 


n pn CBeJKeM cpHKcaJK© AJia (J)HKCnpOBaHH5i pocTaToaHo 6 hjio 10—15 mh- 
hvt, ho He Bcerpa npHMeHHACH coBepmeHHo cbokhh (jjuiccajK, nosTOMy mu 
A ep>KajtH njiac.THHKH rs tJ)HKea>KHOM pacTr.ope He weriee 25 mhhv’t. 


§ 5. CTaHAapTHbie 3Be3AM 

nojiyaennsi p epy k n, h o h h u x kphbux mu 6 pajin, b KanecTBe craHAapT- 
Hbix, 3 Be 3 Au c HBBecTHUMH TpHroHOMerpj-iqecKHMH nap’ajuiaKcaMH. Ho, Bee- 
TaKH, BO MHOI'HX CAy'iajTX, MbI ObTJIH BbIHyJKAeilbl npHMeHHTb 3 Be 3 /IbI, AJIH KO- 
Topux ObuiH H 3 BecTHbi jiHiHb cneKTpaAbHbie napaAAaKcu. 3 to xacaeTCH cbcox- 
rnramoB,. aah KOTopux coBceM Her TpHFOHOMerpHHecKHx napajiJiaKcoB, h 
3 Be 3 A K.nacca B, rjxe ahiub ajih HecKOJibKHx 3 Be 3 A hmciotch HaAe>KHbie TpHro- 
HOMei priHecKHe napajuxaKCbi. B o 6 ohx CAyuanx mu nojib 30 BajiHCb AariHUMH 
CBOAiioro KaTajiora 3 Be 3 AHbix napajuiaxcoB Foe. aerpoHOMHHecKoro HHCTHTyra 
HMeHH UlrepHdepra (FAHIU) , cocxaBjieHHoro n. FL FI a p e h a r o, t. k. stot 
K araxor, ocHOBanifuft na Bcex onyQxHKOBaHHbix k HacTOHipeMV ahjo onpexe- 
ACHHHX 3 Be 3 /IHbIX IIHpaXXaKCOB, C H p a BC A„!I H BO CMMTaeTCH Han 6 ojiee HaAejKHbiM 
b nacTOHinee BpeMH. HeKOTopue cBeAemiH o 6 ^^'OM KaTajiorc ahiotch b bh- 
iueyKa3aHHofi cxaibe 17. FI. FI a p e h a r o [261. 

3 a Me t’HM, hto mu ire peniHjiHCb Bocnoxb30BaTbCH rpyrmoBbiMH napaxxaK- 
C3MH 3Be3A, BBHAy BOSHHKafOHIHX B nOCXeAHHe rOAbl COMHeHHH, CBH3aHHbIX c 
TeM, hto 3Be3Abi, npHHaxxe>Kam.He k XBHJKymuMCH CKonxeriHHM, o6napy>KH- 
B3fOT OTJIHHHVIO OT oObIHHbIX 3BC3/I. f|)H3H l I6CKyJO npHpOXy. OcHOBOH T3KHX 
COMHeHHH HBXHeTCH 3aMC'ieHHOC MHOrHMH aBTOpaMH pa3JIHHHe peAyKHHOH- 
HHX KpHBbIX, COOTBCTCTBylOIUHX oOblHHblM 3Be3/taM H 3Be3flaM XBHXCymHXCH 
CKonjieHHH. JF’TSI Har.UHAHoc.TH n pH Be. acm peAyKHHOHHue KpHBbie, rioxyqeHHbie 
3 m a h o m ri9F (pile. 1); 1-an KpriBart cooTBeTCTByeT 3Be3AaM cKonxeHHH 
FI.ueHA, a 2-an oOhhkwm 3Be3AaM. 

Flptf Bbidope CTMitAapTfibix 3 bcba Mbi oOpamajiH BHHMaHiie na to, hto6u 
peAyKIJ,HOHHaH KpHBH 5T o6HHMa.Iia BCCb HHTepBa.JI H3MeHeHHH M H b' TO >Ke 
BpeMH . HO B03M0JKH0CTM paBHOMepHO HOKpUBajiacb TOHKaMH. FtAH 3TOH D,eAH 
Mbi noAbsoBaJiHCb Ka'rajioroM III ji c a h II r e p a [321 h aTJiacoM M o p r a h a 
h ero coTpyAHHKOB [331. 

Cni-icoK CTaitAapTHbix 3 bg3a ash b Ta6.HHnax Ilia h 1116. 

B nsTOM CTojiOue Ta6AHiu>i III ahiotch bhahmuo BHayacibiiue BejiHHHHbi 
3633 a H3 KaTajiora I ID. SaMeTHM, a to nocAeAHHe 6 hjih cpaBHeeu c ashhumh 
CBOAH oro KaTaAora TAHIFI, b pe3VAbTaTe nero npHiiuiocb H3MeHHTb TOAbKO 
OTMeneHHble 3Be3AO l IKaMI-I 3B. BeAHHHIIbl. OAHaKO nOCACAHHe npeACXaBJIHIOT 
BH3yaAbHbie BeAIHIHHbl apKHX KOMnOHeHTOB ABOHHbIX 3Be3A. 
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56 P. A. B a p t a h 

B rnecTOM CTOJi 6 ue ahiotch cneKTpajibHbie iunbi no HD h m cboahoto 
Karajiora TAHIII (CKX), cooTBercrBenHO. B cbabmom croji6ue — TpnroHO- 
MeTpnqecKHe napajuiaKcu H3 cboahoto KaTajiora rAHLU ;b BocbMOM — BH3y- 
a.ibHbie a 6 coj[H 3 THbie BeAHAHHH, cooTBeTCTByiomHe nocAeAHHM. B acbatom 



pHC. 1 6ab. 


CTOJi6u.e npHBOABTca cneKTpajibHbie BH3yaJibHbie a6c.0AiOTHbie BeAHAHUbi «3 
• CBOAHoro Karajiora rAHIII h b abchtom ctoji 6 hc — B eca, cooTBeTCTByiomm' 
nocjieAHHM. 

3aMeTHM, mto TpHroHOMeTpnqecKHe napaAAaKCbi, Meiibine +0".011, HaMH 
He npHMeHBAHCb BBHAy HeH3 Ae>KHOCTI-I TaKOBbIX. 

Hcnojib30BanHbie HaMH aficjioioTHbie BeAHAHHbi nafipaHH xypcuBOM. 

Kan bhaho H 3 rafijiHUbi III, HMeeTCH TOAbKO oahh cAyqaft-3Be3Aa y UMa, 
— koi'ah mm hccmotph Ha to, ato HMejiH tphtohom&tph qecKHft napaAAaxc, 
60 AbiuHft qeM +0".011, see *e ripuMeiiHAii cneKT P ajibHyio*a6cojiK>THyK) Be- 
ahahhv j3,ejio b tom, ato ecAH noAbsoBaTbca M ipn 3Ta 3Be3Aa He yKAaAHBa- 
eTCH Ha HailiHX peAyKUHOHHHX KpHBbIX. C Apyroft CTOpOHbl, B cboahom K3Ta- 
Aore TAHEI aah Hee AaeTca HCTHHHoe paccTOHHHe, paBHoe 20 nc, ato coot- 

BeTCTByeT adcoAiOTHofl BeAHAHHe Mb, ch — -po “ 3> a He Ajb.t pr — 1 /‘3> 11 e - 

Hy>Kno AywaTb, ato nepBoe cKopee cooTBercTByer AeiicTBHTe;ibHOCTH, 

ACM BTOpOe. 

q T o 6 bi yOeAHTbcn HacKOAbKo HaAe>KHO ncnoAb 30 Banne cneKTpajibHwx 
napaAAaKCOB, Mbi npuMeroiAH nocAeAHHe h b toh qacra peayKUHOHHOH kdh- 
Boii ( KAacc A) rAe y nac HMeAocb AOCTaTOAHoe koahacctbo 3 Be 3 A c Tpuro- 
HOMeTpHAecKHMH napaAAaKcaMH. KaK noxasaAO nocTpoeime peayKUHOHHux 
KpHBbIX, npH MeHeHHe cneKTpaAbiibix napaAAaKCOB BnoAHe H 3 Ae>KHo. (Dm. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 




Ta6.iKua III-a Qbftocmn 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 
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OnptvieJiciJHe cuoitTpajii>Hi,[x aScojiioTHwx Bemwia cjiaowx 3 bc3a... 5 9 

peAVKUHOHUbie Kpni'.ue 'Jepx. 5, 'icpT. 7 h nepT. 9, rxe tohkhmh o6o3Havei:u 
TpuroHOMeTpHvecKne, a KpecTHKaMH cneicrpajibi-ihie napajijiaKCbi) . 

OfliiaKo, KaK H3 peAyKUHOHHbix KpHBbix, rai< H H 3 Ta6jmn,bi III bhaho, hto 
HMeeTCH HeKOTopoe c h ctc m a t n qec Koe OTKJioneiiHe MexcAy TpHroHOMeTpave- 
ckhmh h cneKTpajibiibiMH a6co.!iK)THbiMH BejiHqHHaMH CBO/iHoro KaTaJiora 
PAHin. 3 to dojiee aaMcrao ajih 3ne3A KJiacca A. JXjih nocjieAHHX pa36poc to- 
,eK B peAyivHHOIIIIbIX KpHBbix ( ; ie|)T. 7) B HeKOTOpOH CTCIieHH o65J3aH HMeHHO 
3T0MV (Mm CABHHVTbl IIO OTHOIIJCHHIO K M H TOM CaMbIM BbI3bIBaeTCH 
HeKoxopaa AHcnepcrui TO>ie.K). 

Cpe^HHe chctcm aTH *iecKMe oriwioiieiiHfl M rP ,— A4 ci , OKa3ajmcb paBHHMH: 
+ o “ 4 ( 20 ) h 0 -' 0 ( 7 ) AJ 151 A h B 3 Be 3 /i (TaOjinua III), cooTBercTBeHHO. Ohcbha- 
ho 3TH ^aiiiibie lie nojmocxbio xapaKxepH3yiOT peajibiiyio KapxTmy, x. k. ohi-i oc- 
HOBaHbi h a CKyAHOM Maxepna.ne h b to >r<e BpeMJi othocxtcs tojihko k 3ue3/iaM 
FjiaBHoii nocjieAOBaxejibHocxH. Oahhko, oi-ih bcc are ,411 kit neKOTopoe npeA~ 
CTaiuieHHe o aahiiom uonpoce. OcHOBUBaHCb na tom, hto pacxo*AeHHe hc- 
f5oJibuioe, Mw peiiiHJiH iipuMeiiHTb 'Vf c ,; coBMecxHo c Mr-. • 6es KaKoro HiifyAb 
H 3 MeHei(HH, Tax KHK AJIH IipHBeAeHHH CHCTeMbI Mr H K CHCTeMe M wv He dbuio 
AaHHbix. OqeBHAHo, nocJteAHee xpefyeT 3HaiiHH CHCTeiviaTHqecKoro otkjiohc- 
HHH Mipr Met, 13 BaBHCMMOCTH OT C3M0H afiCOJIIOTHOH BeJIHHHHbl. 

ynoMHHCM, hto cneKTpajibHbie afcojnoxHbie BejiHHHHbi cboahoto KaTa- 
Jiora r AH III Aaiorcfl b CHcxeMe B a h-P a ft h a [34.1, KOTopax CHHTaeTCH 
HanCoiiee yAOBJieTBopHxejibiioH hs Bcex cymecTByiouuix CHCxeM. Oah 3 ko, 
n. n. n a p e h a r o paccMaTpueaeT 3Ty CHCTeMy KaK npeABapiiTejibnyio 
CHCTeMy h b AaJtbHeftuieM paccHirrbiBaeT ycTaHOBHTb ee sanoBo. 

§ 6. KpHTepHH a6cOJIK)THOH BejiHHHHbi 

KaiC BHAHO H3 BbIIUe.H3J10>KeHH0r0, AJ1H 3BC3A KJiaCCOB B II A y Hac Hex 
Sojibiuoro Bwfiopa KpnxepHCB adcojuoTHoft BejiHHHHbi. Hanfojiee qyBCTBHTejib- 
MblMH K H3MCHeHHIO afiCOJIIOTHOH BejiHHHHbi HBJIHIOTCX HOJIHbie nOFJIOipeHHH B 
BOAopcuuibix it rejineubix jihhhhx. OjiHaKO, rejiHeBbie jihhhh npHMenuMbi tojii,- 
KO B ofyiacra BO- -B5, r. k. b fojiee no3AH«x n0Apa3AejieHHHx HacTOJibKO 
©cjiafeBaioT, hto cxaiiOBHTcn He3aMeTi-iuMH, CjieAOBaTeJibHo b uccjieAyeMoft 

H3MH OfjiaCTH B5 A7 MbI MOFJIH UpHMeHHTb KpHTCpHCM afcOJHOTHOH BeJIH- 

hhhh eAHHCTBei-iHo jihihi, BOAopoAHbie jihhhh BajibMepa. 

KaK vnoMHHajiocb iimne, b xopoi 1 re m iJioKyce oAHOspeMeHiio nojiyvaeTCH 
yvacTOK cneicTpa ot a 3900 jio X 4500, ria KOTopbift npiixo/uiTCH cJieAVioiuHe 
jihhhh BajibMepa: H--, I ?-=>, h 11$. Bee ohh 11 6 hjih npHMeneHbi HaMH. 

OtIIOC HTCJIbHO He HyjKHO 3aMCTHTb, HTO B ACHCTBUTejIbHOCTH 3AeCb MM. 
wueeM ne hhcto He, a .Hs+H, r^e H npHHaA.iie>KHT Ca+. IlecMOTpH Ha to, 
HTO HHTei-ICHBIIOCTb JIHHHH H MOJKeT MeHHTbCH B 33 BHCHMOCTH OT norJTO- 
meHHH Me>K3Be3jiHoro Cm 1 , mh bcc x^e peuiHjiH npixMeuHTb He, npeAnojiaran, 
hto HccjieAyeMbie HaMH 3Be3Afat (ao 9”H) Bee ace hbjihiotch He thkhmh yxc 
AaJICKHMH, HTOfbl M eJK 3 B eSJI H bill C. 1 + BbI3BajI CKOJIbKO-HIlfyAb 33 MeTHOe HO 
cpaBHeiiHio c He norjiomeHHe. 3,a,ecb xce 33MeTHM, hto HaHHHan c A5 mm 
yjKe He npuMeiifieM He, mniAy Toro, hto jihhhh H ct 3 hobhtch oqeHb hhtch- 

CHBHOH. 
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60 P. A. B a p t a h 

TaK KaK H3MepeHHe nojiHoro norAomenHH b cneKTpajibHbix ahhhhx Tpe- 
6yeT nocTpoeHHH KOHTypa ahhhh, hto BOo6m;e cbh33ho c 6ojibiuHMH TpyAno- 
cthmh h oqeHb 3aiweAAHeT paSory, to b noncKax pauHOtiajibHoro nyTH k Mac- 
ccBbiM onpe^ejieHHHM, mh peiiiHJiH npHMemiTb b KanecTBe KpHTepHH a6co- 
aiothoh BejiHqnHbi He nojiHoe norAomeHHe b ahhhhx BajibMepa, a norjioipeHHe 

HeKOTopofi noJiocKH b nocjie^HHx, c ihhphhoh b cpeAHeM 18A. 

H3Mepe.HHe Bejiocb npn ninpoKofi meJiH, KOTopaa oAHOBpeMeHHo Bbipe3a- 
,na H3 H3MepaeMoro yqacTKa cneKTpa noAOCKy BbimeynoMHHyToft iHHpHHbi. 
(IloApoSHo 06 H3MepHTe.nbHoft pa6oTe 6y.neT H3Aoa<eHo b cAeAyiomeM napar- 
patj)e HacToameft pa6oTbi) . 

ITo aTJiacy XnjibTHepa h BHAbHMca 1351, rne naioTca cneKT- 
porpaMMbi BbicoKOH HHcnepcHH aah HecKOAbKHX apKHx 3Be3A pasHoft a6co- 
AIOTHOH BeJIHHHHbl, MOJKHO 6bIJIO BHHGTb, l ITO TaKaH nOJIOCKa C0A6p>KHT TJiaB- 
iiyro qacTb Aa>Ke oneHb cwjibHbix BOHopoflHbix jihhhh (3 Be3At>i rjiaBHoft noc- 
AeAOB aT&TI bHOCTH ) H T3KHM o6pa30M MO>KeT XapaKTepH30BaTb nOJIHO© norjio- 
HieHHe B 3 THX JIHHHHX. 3tO nOK33aJlH H nOCTpOeHHbie Ha OCHOBe 'raKHX H3M6- 
peHIIH peAVKUHOHHbie KpHBbie. 

fljia Bbi6opa cpaBHHBaeMbix yaacTKOB cneKTpa Mbi nojib30BajiHCb Bbime- 
yKa3aHHbiM araacoM XnAbTHepa h BnjibaMca, hto AaAo bosmojk- 
HOCTb Bbl6paTb n06jIH30CTH BOAOpOAHblX JIHHHH T3KH6 nOAOCKH HenpepblBHOTO 
cneKTpa, KOTopwe 6 hah cbo 6 oahh ot cneKTpajibHbix ahhhh norAomeHHa. 

Bbi6op t 3 khx HenpepbiBHbix yaacTKOB CHHMaeT Apyrne atJxJieKTH, koto- 
pbie motjih 6b’Tb 3fc!3BaHbi AHHHaMH norjiomenHH. 

BbiAo Bbi6paHO Bcero naTb cjieAyiomux ynaCTKOB nenpepbiBHoro cneKTpa: 

X4020, X4055, X4160, X4280, X4405. 

MTaK AJIH nOCTpOeHHa peAyKHHOHHblX KpHBbIX Mbi BOCnOJIb30Ba,JIHCb COOT- 
HOUieHHHMH: 

iV, N 2 N a 

Hy’ Ih Hz 

3AeCb rninnatbi CAeAyiomne o6o3HaaeHHa: 

■\t \r AoSfi't'AlOO \T _ r 

, i\ a — ■ -- , 4V3 J4020 

2 2 

Hy — lfi^, Hz = Iff d H Hz-Ih z 

(I 03HanaeT HHTeHCHBHOCTb) 

Kaw bhahm, H T h Hs cpaBHHBaiOTCH c AByMa yaacTKAMH nenpepbiBHoro 
cneKTpa, jiOKanuiMH no odeHM cTopoHaM caMofi ahhhh. 3to >KeAareAbHo, 
Tan KaK t 3 koh cnocod yTOMHaeT pe3yAhTaTbi H3MepeHHH. CpaBHeHHe H z c ABy- 
mh yaacTKaMH He noAyqaeTca, TaK KaK STOMy MemaeT ahhhh K HOHH30BaH- 
HOTO KaAbUHH. 

3aweTHM, HTO HaiilH H3MepeHHH B AHHHHX Hy, He, H Hs A3IOT OCT 3T0 HHyiC 
HHTeHCHBHOCTb HenpepblBHOTO CneKTpa B 3THX AHHHHX, a He HHTeHCHBHOCTb 
ncrjiomeHHofi sHeprHH, ho nepBan 33 bhcht ot BTopofi h tbkhm o6pa30M xa~ 
paKTepH3yeT ee. neM 6oAbuie norAomenne b ahhhhx BaAbMepa, tom MeHbuie 
ocTaTOHHaH HHTeHCHBHOCTb HenpepbiBHoro cneKTpa h, cAeAOBaTeAbHo, rm' 
6oAbiue BbimenpHBeAeHHbie cooTHOuieHHH. 
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Onpe;i<:‘jieiine cneKipajibHbix aficojiiOTHbix hcjihhhii cjia6wx 3Be3A... 61 

§ 7. CneKTpotjJOTOMerpimecKHe U3MepeHHa neraTHBOB 

CneK'rpocjjOTOMeTpH^ecKHe iisMepeHna HeraxiiBOB BbinojiHenu na t. h33. • MP;® , , , ’ 1 

6bicxpoM MHKpo(f)OTOM6Tpe. nocAeAHiifi 6bui no.xyqeH b ASacTVMaHCKoft 06- Jr j5 

cepBaTopriH b 1948 roAy n padoxa, noAodnan nameft, Bbinojinena na new 

HyJKHO OTMGTHTb, AI'O dbICTpbifi MIIKpOCjlOTOMeTD, KOTOpblH IT p 0 A V C M OTp 6 H 
ilJia H3MepeHHH crieKTpoB, HBjiaexcH oxeiib yAodHbiM ajih btoh pejiH, bbha y ak 

i iero Bee cneKxpo<j)OTOMexpHqecKne paoorw b AdacTy.\iaHCKofi odcepBaxopHU I Mf 

b Hacxofiinee BpeMH cxajin Becxncb Ha stom MHKpot})OTOMexpe. 

Ho SbICTpblH M H Kp O c|) OTO M e Tp BOlUeJI B npaKTHKy t j) 0 T 0 M e Tp H l I 6CK H X 06- ' 
padoTOK bo Bcex Haumx acxponoMimecKnx odcepBaiopiiax oiHOcHxejibHo He- jpflME 

AaBHO. riOOXOMy MU H3XOAHM yMeCTHbIM H3J10>KHTb 3A6Cb AOBOJIbHO nOApo6- ijMH* 

Hoe onHcamie onxnqecKofi n MexannaecKoft kohctpvkuhh MHKpoiftoxoMexpa, 
a TaKJKe h mctoahky h rexHHKy npoi!3BOACXBa h.bmopchhh Ha HeM. 

CxeMa MHKpo(f)oxoMexpa npeACTaBjiena na pwc. 2. 



Pac. 2 6sb. 


Coer ox ^12-B()jn>roBOH jiaiwribi JJ hagx no abvm npoxn Bonon o>k h bi m nan- 
paBjieHHHM. Cbct, HAyipnH no HanpaB.neHHfo neraTHBa H npoeKTHpyercji koh- 
AencopoM K na oSackthb Oi. Me;xA.y Oi a I< pacrioAOKena x. h. ocsexKxejib- 
Ha>i hi. e jib Ilfi, a xaioxe npH3Ma iiojihoxo BHyxpeHHero oxpaJKeHHH rii. 06x,eK- 
thb Oi npoeKxiipyex yiwenbmeHi-ioe n3o6pa*eiHHe mejin UJ,i Ha (Jjoxocjioh H 3 Me- 
psieMoio jierarHBa II. C Apyroii cxopoHH neraTHBa H pa cnojio/Ken Bxopoft 
noAoGHbifi >K.e od'beKTHB O 2 , ipOKycMpyeMbiii Ha SMyjibCHK). OSijeKXHB O 2 
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npoeKTupyeT H3o6pa>Ke.HHe Kai< mejin LU[i, rai< h c^oTOMeTpupyeMoft jihhhh 
cneKTpa c 21-!<paTHbiM yBejmueHHeM Ha t. na3. tohhoh mejiH LLX 2 MHKpoijioTO- 
Mfrrpa. 

My>Kiio saMCTHTH, hto am ycTpanenHsi pacccHHHoro CBeTa JKeJiaxeJibHO, 
HTofibi Itl,i HMe.ua HeMHoro MCHbuiyio iirnpinry, mcm LU, 2 . LLlHpMHa mejiH Lila 
Moxcex Mei-uiTbCH ot 0.01 mm ao 3 mm. IU,ejib LH,i npeAcxaBjineT H3 c.e6a cobo- 
KyrmocTb AByx 3eAeiibix CTemn, paccTomnie mokay KOTopbiMH mojkho mc- 
HHTb CBOSOAHO. 

B.naroAapa axon ipejin ynacTKH nAacTHHKH, npHAeraiouj,He k dpoTOMeTpH- 
pyeMoft jihhhh, ocBemeHbi 3eJieHbiM cbstom, na KOTopbifi cj)0T03AeMeHT He pe- 
arnpyeT, hto ycTpanaeT' BpeAHoe AeficTBHe pacceniiHoro CBexa a b to nee 
BpeMH odycAOBjiHBaeT CBodoAHyio opHenTiipoBKy b cneKxpe (aicpan Ei), Tai< 
Kan CMCJKHbie ahhhh, npnAeraioiuHe k H3MepaeMOH, bhahh Ha 3&neHOM c^one 
BnOAHe OTHeTAHBO. 

CaeT, npoilAfl qepea Ufa. npoeKTHpyexcH na BeHTHAbHbift cepHO-cepe6- 
pflHbn'i c|)OTO'iJieMeiiT 4>. ElepeA (jiOTOSAeMeHTOM ycTaHOBJiena AHCKOo6pa3Hasi 
AHadrpaiMa ;1, KOTopan, no hhaoShocxh cboOoaho Bpamancb, jih6o nponyc- 
icaeT cBeTOBoii noxoK k cjjoxoaAeMeHxy, ah 6 o nperpaJKAaex eMy nyTb. 

<1>0T03jieMeHT coeAHHeii c 3epKaAbiibiM rajibBHHOMexpoM (J)HpMbi PyuiTpa- 
Ta T. raAbBaHoMerp h uinajia ’ll coeAHHeiibi c npndopoM b oaho pejioe. 
LIlKaAa ill, ajihhoh 5 cm c 1000 acachhhmh, npoeKTHpyeTCH c noMombio 
cricunaAbHOH cHcxcMbi na sepnaAO raAbBanoMeTpa. H3MeneHHe if>OTOTOi<a, Bbi3- 
BanHoe H3MeneHHeM chah coeTa, upoxoAHimero b me.iib iu,. b cboio onepeAb, 
BbisbiBaeT noBopoT aepnajia rajibBanoMexpa noA pa3.nHHHbTM yrjioM Boitpyr 
OTBeciiOH och. Ox sxoro yrvia h 3aBHCHT — kakoh H3 Ayqeft, HAynwx or pa3- 
Hbix nacTefi utKa.xbi, OyAeT HanpaBAen sepKajiOM raAbBaHOMexpa, noA yrjioM 
noAHoro BHyrpenncro orpaaceHHH, k npH3Mc i s . M 3 stoh npH3Mbi jiyq na/raer 
Ha 06'bCKTHB u s> KOTopiJH npoerernpyex H3o6pa>KeHHc cooTBexcTByiomeH 
3T0MV Jiyqy qaem iiiKa.nbi na 3Kpaii 1 Ha nocjieflHeM HaHecen HenoABH>K- 
KbTH VKaSaTCJfb, C HOMOlUblO KOTOpOrO H OepeTCH OTCHCX HIKaJIbt. 0OTOaneMeHT 
c raAbBHHOMexpoM noMemaiOTCH y saAHeft ctchkh m h K poiboxo m ex p a noA aa- 

IHHTHblM KOJKVXOM- 

JIaMna Jl nHxaexcn mejiorabiMH aKKyMVAJiTopaMH, Koxopbie BooOme 
HssecTHbi xopomefi CTadHAbi-iocTbio HaiiaJia. Haicaji Jiaivnibi uce BpeMH nos- 
AepJKHBa'ACH B 11.0 BOJIbT. IlpH BKAIOqeHHH JiaMnbI MbI BbDKHAajIH He Mellb- 
me 20 mhhvt, a hocac cBex<eH 3apaAKH aKKyMyAHTOpoB Aa>Ke it 6o.xbme, ne- 
peA TeM, Kan npucTyniiTb k H3MepeHHHM, hto o6ecneqHBa.no xopomvio CTa- 
druibHocTb Hanajia AaMnw bo BpeMH HSMepeHHH. 

Tan nan raAbuaHOMCTp ycTanoBAen b caMOM MHKpo^ioTOMeTpe nenoA- 

BH>KHO, TO AM AOCTH>KCIlHH CTaOnAbHOCTH C3MOrO ra.HbBaHOMe.Tpa, CTOJIHK 
MHKpO(|)OTOMeTpa 6bIA nOCTaBAeH Ha npOHHblH (JjyHAaMeHT. 

i^JIH TOTO, MTOdbl HCHO HpeACTaBHTb Cede H3 M ep HTC A b I ly IO padOTV Iia 
AaiiHOM MHi<poc])OTOMeTpe, Mbi AaeM (|)OTOCHHMOK nocAeAHero (cI)oto III) h 
H eKOTopbie AoOarioqHbie odbHCiieHHH k HeMy. 

F opH30HT3AbHaH AOCKa, Ha KOTopoH pacnoAaraeTCH HSMepneMbiH Hera- 
thb, mojkct iiepeMemaTbCH b AByx nepneHAHKyAHpHbix HanpaeAeHHHX. Eloc- 
peACTBOM OCAadAeilHH 3a>KHMH0r0 BHHTa 1, MOJKHO npHAaTb AOCKe npOAOAb- 

koo ABHAceime b npeAeAax 90 mm. 
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Ilocjie sajKHMa imirra 1 bo3Mokho paBHOMepHoe npoAojibi-ioe flBHJKeHHe 
- 30 CKH b npe^ejiax 25 mm c noMombio MHKpoMeTpuqecKoro BHHTa 2. Otchct 
ST oro flBHxeHHn npoHcxoAHT na MHKpoMeTpuqecKOM 6apa6aHe 3 c Toraocxbio 
ot 0.001 ao 0.002 mm. HeraruB crapHTCH Tax, hto neoeMemeHHe baojib 
cneKTpa AocraraeTCJi npopojibHUM ABH>KeHHeM aockh. 

Bo BpeMH H3MepcHHfi nepeRtemeHi-ie baoji i> cneKTpa ocymecTBJiaeTCH 
TOJIbKO MHKpOMerpH'ICCKHM BHHTOM 2, HTO HC3BOA 5ICT TOHHO HaBOAHTb H3 IIjeAb 
(J)0T03JieMeHTa peHTp H30fepa>KCiiHji jihhhh; npaKTMaecKH sto ocymecTBJiaeTCJi 
Tt-Rt, mto nepeMCTuan mcaachho njiacTHHKy, f t a Pui k >ah cm MHHHMajibHoe h ji h 
>Ke, b cjiyvae jihhhh norJiomeHHH, MaKCHMajibHoe otkjiohchh6 rajibBaHOMexpa. 

B rrepneiniHKyjiftpHOM iranpaRjieHHH Aocxy mojkho nepeABHraTb 6ojiee 
rpydbiM ^BH»ceimeM na 80 mm. 



fPOTO III 


Ztjia y cxa HOBJie hm ji neraTHBa na HSMepHTejibHoii aockc TaK, mto6m cneK- 
TpajibHan jihhhh Obuia crporo napajuiejibHa nponojibHOMy ABioKenmo aockh, 
Ha Aocice npcyiycMOTpcim iuiaiiKa aaKperureiman ab}/mh bhht3Mh 4. Ha njraHKe 
HMeexca ynop 5, k KoxopoMy npnABHraercsi ruiacTHHKa npaBUM icpaeM. Ecjih 
ocjiaoHTb jieBbifi bhht, to RiOKHo ispamaTb njiaHKy BOKpyr npacoro BHHTa, 
neM h AocTHraeTCH JKCJiaTejibHan ycxanoBKa neraTnea. Bojiee tohho sto Ae- 
jiaeTcn c noMombio MiiKpoMCTpi i necKoro BHHTa 6, KOTopbifl npnAaeT H3Mepn- 
TeJibHoii Aocice HeKO'ropoe iuiaBiioe nepeABH>Kei-me BOKpyr OTBecnoS och. 

IHeJiH IIIi h LLX 2 Moryx 6hti> HaKjroiieiibi k BepTHKajibHOMy HanpaBjieHHio 
na yroji, yBCJii-niHBaeMbiH npH naAoOHOCTH iighth ao 90°. 3thm AocraraeTCH 
napaJiJieJibHocTb caMux mcjieft Apyr k Apyry h Tanxce cneicrpajibHOH jihhhh, 
UpHTpiipoBKa mejiH IIB co mejibio Ilpi AocTHraeTCH c noMombio bhhtob 7 h 8. 
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AOCTH>KeHHH OflHHaKOBOH (jlOKyCHpOBKK nO BCOMy HeraTHBy Hy>KHO, 
hto6m cjioh njiacTHHKH 6biJi ycTaHOBjieH T04H0 napaji,fiejibHo k o6ohm HanpaB- 
jieHHHM nepeABumeHHH aockh. 3to o6ecnenHBaeTca cAeAyioin,HM o6pa30M: 
c noMombio o6-beKTHBa 9 ycTaHaBAHBaeM b cjioKyce 3aA«Hft npaBbift yroji He- 
raTHBa, 3aTeM c.ABnraeM Aocxy coBceM Ha3aA h c noMowbio BHHTa 10 ycTanaB- 
jiHBaeM b (fjoKvee nepeAHHft npaBbift yroji HeraTHBa. riocjie 3Toro bhht 10 He 
Hy>KHo Tporaib. 3areM GepeMca 3a 3aAHHft jieBbift yroji HeraTHBa h ycTaHaB- 
AHBaeM cfioKyc c noMOLUbio bhht3 1 1. 3to MonceT H3MeHHTb cjioKyc AJia npaBO- 
ro 3aflHero yivia. MeTOAOM nocjieAOBaTejibHbix npn6AH>KeHHH AOCTHraeTca to, 
hto o6a 3aA«HX ynna noMewaiOTCH OAHOBpeMeuno b (JiOKyce; npH neM Hy>KHO 
nOMHHTb, HTO AAH JieBOTO yTAa tjlOKyC yCTaiiaBAHBaeTCH TOAbKO BHHTOM 11, 
a AJifl npaBoro — o6t>6kthbom 9. 

no Mepe yBeAHneHHH mnpHHbi H3MepHTeAbHoft weAH, OTcneT MorxeT 
npeB30HTH 1000 AeAeHHii uiKaAbi- Rmi t3khx cjiynaeB Ha MHKpocjiOTOMeTpe 
ripeAVCMOTpeHbi rpH* (JiHAbTpa H3 ceporo cTenjia, KOTopbie pacnoAOweHbi Merx- 
Ay ipeAbio h (})OT 03 JieMeHTOM. Ha ahckb 12 HMeioTCH nerape AeAerma. Ecah 
HHA eKC CTOiiT c AeBoro KOHua Ha nepBOM AeAennn, to cbbt npoxoAHT 6e3 oc- 
a aSAenna; na BTopoM — cBeT ocnafuiaeicH na 50%; na TpeTbeM' — na 75%> h Ha 
neTBepTOM (caMoe npaBoe) Ha 87.5»/o, t. k. b nocAeAHHX cAynaax oahh h3 bh- 
meyKa3aHiibtx cjwAbTpon nperpa>KAaeT ny'rb cnery, HAyweMy Ha cjjOTOSAeMeHT. 
KpoMe 3THX (])HAbTpOB, Bbi3biBaion;HX ocn»6ncHHe CBera cpa3y Ha HecKOAbKO 
nponeHTOB, npeAYCMOTpeH thioko cfiHAbTp, nenpepbiBHo ocAa6AHioni,Hft cBeT. 
nocAeAHHfi pacnoAO>KeH onaTb t3kh mokay meAbio LIB h c{)OT03AeMeHTOM h 
HM eeT AHCKoo6pa3Hyio cjiopMy. 

KpOMe VnOMHHVTblX yCTpofiCTB ObICTpbift MHKpOfJlOTOMeTp HMeeT T3K>Ke 
h Apyrne npiicnocoOAeiiHH, npuMeHmomueca aah pa3Hbix cneKTpoiJiOTOMeTpH- 
necKHx pejieft, ho mm He 6yAeM ocTaHaBAHBaTbca Ha hhx, t. k. aah HacToa- 
meft paOoTbi iiaM ne npHxoAHAoeb noAb30BaTbca hmh. 

nepeftAeM k onncaHHio HSMepHTeAbHoft paSoTbi. Tax xax HacToamaa pa- 
6oTa TpedoBaAa H3MepeKHa HHTeHCHBHOCTH no bo3MO>khocth AOBOAbiio iuh- 
nOKOft HOAOCKH B BOAOpOAHblX AHHHHX, .TO MbI peillHAH BeCTH HSMepeHHH npH 
Bceft bo3Mo>k non niHpHHe mejiH m 2 t. e. npn umpHiie b 3 mm, neMy Ha He- 
raTHBe cooTBeTCTBVBT 014 mm, t. k. yBejiH^enne o6TjeKTHBa O 2 21 KpaTnoe. 


3to cocTaBAaeT npn Ha weft Ancnepcun 15A, 17A h 20A, cooTBeTCTBeHHo AJm 
He, Hs n H t no aTAacy XHAbTHepa h B h a b a m c a L35J bhaho omao, 

HTO 3TO nOAHOCTblO OXBaTbIBaeT Ty WHpilHy BOAOpOAHOH AHHHH, KOTOpaa HMe- 
eTca b cneKTpax cBepxrnraHTOB, a rnupHHa BOAopoAHbix ahhhh b cneKTpax 
3Be3A TAaBHoft nocAeAOBaTeAbHocTH npeBOCXOAHT ee. Ho, BO-nepBbix, Haul 
HHCTpyMenT He AonycxaA bo 3 MO>kiiocth 6paTb meAb OoAbineft uiHpHHbi, a bo- 
BTOPblX npH BblOope WHpHIIbl WeAH, MbI BCe >Ke OrpaHHUeHbl. Zteftci BHTejIbHO, 
ecAii 6paTb Taxyio meAb, b xoTopoft noMemaAacb 6bi bch uinpuHa boaopoa- 

Hbix AHHHH B CIieKTpaX 3Be3A TAaBHOH HOCACAOBaTeAbHOCTH, TO H3MepHH npH 
Taxon >i<e ninpuHe me ah cnexTpbi CBepxrnraHTOB, BHyTpn meAH noMemaeTCH 
AOBOAbHO SHanHTeAbHaa nacTb HenpepbiBHoro cnexTpa, uto SesycAOBHO 
Bbi30BeT 3aTeMHeHHe ocjxJieKTa caMoft ahhhh. 

H 3 BbiwecKa3aHHoro BbiTexaeT, hto BbiaBAaeMbift boaopoahmmh ahhuamh 
3(jKbei<T a0cOAK)THOH BeAHMHHbl npH TOA<A e CTBeHHbIX paOOTaX 33BHCHT OT UIH- 
pHHbl H3MepaeMOH HOAOCKH B 9THX AHHHHX. OaHUKO, K3K 3aMeneHO BblWe, H3- 
liepaeMaa hbmh noAoexa b boao P oahhx ahhhhx aocthtomho hbho BbiHBAHAa, 
3(|)(l)eKT a6cOAK)THOH BeAHHHHbl. 
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OnpefleneiiHc 


cr.eK T pa; lwl ;,rx a6c W i,0T,„„x mviwmn cjiaSbix 3 Be3 ff ... 


(BCJ! Ha nJIacTHHKe °- 24 MM 

3JieMeHTa. HecMOTp^Ha' to^o ycTaH0BJieHH °ro (Jjoto- 

87.5%, Bee >Ke otctot iUKajibi ajih (Wa OCJia 6fljnomHH cb©t Ha 

ho, jma HeraraBOB CTaHAapTHbix 3B^). Aoxoaiui ao 700 (ocodea- 

Tme, tsk H SojibiHHe rajiMaHOM BHpe ^ aeMaH IyejIbI ° Ha Hera- 

TejibHo 6ojibmyio tohhoctb n P w r , t ,p r, ^ Ba homctd a odycjioBJiHBaiOT cpaBHH- 

sepHa b (|)OTOcjioe pacnpeAejieL HeynopaSerao’ TO^bmn 76 ^ 0 ’ T3K K3K 
B pa3jiHHHbix TOHKa.x pasHOMepHo noqepLraoro Harvrtn B HSMepeHHH 

6yaeM no.uytiarb pa3JiHHHbie pesvjibTaTM n o an , H3o6 P ajKe ™5i> mh oneEHAHo 
mb, Ha cjiyqafiHbie crymeHHH aepen S L f" 0T ™ ro ’ nona ™ ™ 
neM Sojibine $OTOMeTpHpyeMaH momanl Ha P a3 P e}KeH ™- OTcro^a hcho, hto 
3THX CTaTHCTHTCCKHx BapHapHH b pacnneW leHRM™ 16 o6ec J} meno ycpWHeHHe 
IUHX OTKJIOHeHHHX raJIbBaHOMCTDa P Z!„ 3 f eH ' TaK)Ke H n PH SoJlb- 

Horo HBMeneHHH b snaneHnn OTHOiueHHH ^ c KoropbiM mh HM ee M * M o b 
KOH eqHOM HTore. 


h3B OT „o, o»™„ A cjiy^KHT Mepofi ,„ ror ; a , MecKoro ae8 _ 

K3i.iepaeM.ufl MeMemraempST coceiSTmM" 070110 '' " E ’°“ ,ez '“ I “ ): lepes 

MTO 3To OTHoiueHHe Memm/ejonwiM „ 4 »h b™ E cTec ™ e “«°. 

TS MMa ' T0 W06H0 «****« « OP 

O603Ha " ,, „ ‘ rcp “ E "“>»“* i000 ^ » «W» ero HaSHBarb otc, CT « 
MHKpO^OTOMeTpa. l| > 

Crporo roBopa, otctct MHKpo^oTOMeTpa p aB eH: 

h = i ooo — - Jl t 

*2“ ?r MeMema ' Ho 

HsMeper-nie Bejiocb p tirom rmn . 51 ocraBajiocb paBHbiM Hyjiro. 

yqac-roK HenpepbiBHoro cnem-pa c ootoTctopSToS. JI ™’ CpaBHHBaeMHft 
HHH, cpaBHHBaeMbrft yqac T0K iiennonr rnwnri IbI ’ noBiopno — BOflopoAHan jih- 
okojio HSMepneMoro yqacxKa cneKTrn p n , r „ n C » neKTpa c APyrog CTopoHH, <J>oh 

Bee nporpaMMHbie h 3MeDeHH5i P p P ,HP? H * ° Apyrofi CT0 P 0HH - 
BHHX. IWMepeHHH BMHCb B COSepiUeHHO OAHOpOAHHX ycjio- 

§ 8 . XapaKTepHCTHHecKHe KpKBbie 

TaK*°®a ™ oZr;S 6 =^r a Cep “ Bera ™ m ”“ep»a»cb 

pHCTHHecKHe KpHBbie h, jg/. p HH e c HHMH ’ H CT POHjiHCb xapaKTe- 

s. a 6 sUcr). all^ragot,. aogem,, 
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P. A. Bapiafl 


3 a aK>Tc» xapanepre™®*.* kphbw©, eooTBCTCTByiomH© 
K *jra^ fI B HnHM n( BCe 1 arH 

xapaKTepacTHaecKoS KpaaoB, a earn* xapaa- 




0 50 015 0*0 0 M5 # 35 


Phc. 3 Sab. 


ijeHa H3 COeAHHeHHH Tpex KpHBbIX. 
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— - ... 0llPO;,lViCMht ‘ one KTlMUli>III»l\ aocojifOMbix ne.riHMHH cjiaQux 3Be 3fl ... 67 

• Hocra KpHBofi > T - e ' <J>aK T op KOHxpacT- 

oT^hHG Kaaworo HSMepacMoro HZ’ y^T^Tpa^tm^ ™ 

•SsasLTriaSii; 



1 Ll — i i , p • 

as0 W5. 960 O-'tS 0-35 O.oo *" 

Phc, 4 6ob. 

H Hr* Ka^DTOi™ MpSa!™' “PBBMe, COOTBeTCTByiOJlUil 

»»■ mr spyry. 3ro ro4" s C KpHBb “ ■*£»•» 

O" 08 “ Ta ^° SSSfSS 
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68 P. A. Eapx aa : 

Korna ubi ctpohah hx aah pa3Hbix cepHii HeraTHBOB, Tax wo ee HeJib3H cuh 
THTb CJIViaflHOH. CjieflyeT AyMaTb, WO $aKTOp KOHTpaCTHOCTH Aah Hcnoj . 

3 yeM0H HaMH ruiacTHHKH Hjib^opA 3eHHT a o6a3cth 4000-4400A 

CKH ocTaeTCH nocTOHHHbiM, noaTOMy Mb] peuiHJiH cTpoHTb xapaKTepHCTHqecxy 

k™ Sh H S h 2 nojib 30 Ba T bCK aah Bcex BbiineyKa3aHHbix ahhhh. 

P HsreCTHO, WO TOJIbKO oSjiacTb HOpMaJIbHOTO nOHepHBHHfl HAH npHMOAH- 
HeHHblft V^aCTOK XapaKTepHCTHHeCKOH KpHBOH CHHTaeTCH pa6oqeH o 
OflHaKO ^ecjiH HHT6HCHBHOCTH cpaBHHBaeMbix Apyr C ApyroM AHHHH OAHOBpe- 
SeHHO noS™B o6jiacTH HeAOAep>KeK hah nepeAep>KeK xapaicrepHCTH- 
qecxoH KPHBOH, to i.pH noJibSOBaiiHH hmh, omH6Ka B oueH 

OTHomeHHH HHxeHCHBHOCTeft He oqeHb 3 Ham T eJibHa. Ho b HameM cjiyqae oto 
nOHTH HHKOTAa H© HMeAO MeCTa, T. K. H3 CpaBHHBH6MbIX JIHHHH OA 
norjiomeHHH a Apyraa— HenpepbiBHHH yqacTOK cnewpa. riowoMy mh hoa 
30BaJIHCb TOJIbKO HOpMaAbHOH o6A3CTbK) X3 P 3 KTe P HCTHMeC KO H KpHBOH 
nveT HOAHepKHyTb wo b npHMeHH©MOM MeTOAe HeoSxoAHMO wporo npHAep 
Sa™ » STOro, ina Hero a cbmo onepesb, HeoCxoAHMO HMeTb ». H3Mepa- 
eMbix 3Be3A TOJIbKO cneKTpbi HopMajibHoro noqepHeHHH- 

Kan bhahm BbimeyKasaHHbie xapawepHCTHHecKHe KpHBHe ^ 

^n.l Van TKIHV O KDVTH3HV WO OHeHb B3IKH0, T. K. OAHH H Te >Ke OUIH6KH 
b HSMeDeHHH nOTepHeHHH A3KJT TeM MeHbUiyio 0HiH6Ky B onpeAeJieHHH hh- 
TeHCHBHOCTH JIHHHH, H6M 60JIblUe K pyTH3H3 XapaKTepHCTHHeCKOH KpHB . 

§ 9. yqeT norjiomeHHH CBexa 3eMHofi axMoc^epOH 

Kax HSBecTHO, ocjia6jieHHe CBeTa scmhoh aTMOCCpepofi (skcthhkuhh) m * 
Kaaiaoro ShS-o Mecra ecrr, seHHTHoro pacCTOHHHfl CBernaa H »«■ 

Hbi HacToameii paSoTe mh HMeeM agao co cpaBHweAbHOH cnex- 

T D 0d>0T0MwpS me cpaBHHBaeMbie ahhhh cpoTorpa^pyxiTCH ojHOBpe- 
Meat »" P» oahom a roi me aeHHTHOM pace™,,™. to « 6m He Hatapa^ 
reni HHH xapawep skcthhkhhh, mh motjih 6bi He yqHTHBaib ee. 

OAHaxo P b HacTOHiHeii pa6oTe mh HMeeM AeJio co CAeAyiomHMH cootho- 

UieHHHMH: 

Ei k H k 
H-r Hs He 


_ Z 4 0 5 5 Ijl&O 


, N t = h 


Hy — In., Hs = //J 5 H Hs — hi.. 

C tip T nRaTeAbHO jihhhh Hy h Hs cpaBHHBaiOTCH c AsyMH yqacTKaMH nenpepbiB- 
V A 3 Ae 1 1 II H M H OT Hee (X.'/y ‘iCMl, N1 q ) 

„ n ,., Rbiuie (cm § 6), yToqHneT pe3yAbTaTbi H3MepeHHH, ho TAaBiioe to, wo 
B 3 tom 1 c.nyqae HsSHpaTeAbHoe norAomeHHe c B e T a scmhoh aTMoecf)epoH Ha 

COOTHOIlieHHH -k H -—p He CKa3bIBaeTCH. 

Hr Ho 
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Onpe;i:-jreHHe ciieKTpajihHbix aScojiioTHHx BemnmH cjiaSax 3 Be3A... 


z p x M k)-i 


TaKHM odpasoM, mm Aoa>khh roBopHTb 06 y^exe skcthhkahh xojibKo aah 
cooTHomeHHH B nocAeAHew CAyvae, xoth paanocTb b AAHHax boah Me >K- 

Ay AHHHHMH CpaBHGHHH (X 4020 H A 3970) DaBH(7 PTP« via rm„ K „ 
seHHXKbix paccTOHHHHX mo>kho Ghao 6m oL^axh SHa'iHTejibHyfo norp™ X 
HOCTb B OnpeAej(©HHH OTHOIUeHHft HHTeHCHBHOCTeft. rioSTOMy Mbf npOH3BPAH 

CTBHp e I-rnr yiOUI ' He BbIlIHCJIeHH51 4AH pa 3 AHHHbIX 36HHTHHX paCCTOHHHH Bcjiefl- 
Hn!*! 370 0 °Ka3aJiocb, wo npa 3eiiHTHbix paccTOHHHHx Z< 50° H 3 6HpaTeAb- 
H n i JiouieHHe 3 cmhoh aTMoccJiepoH na cpaBHHBaeMbie hsmh cneKTpajibHbie 
npaKTH i iecKn He otasHBaercH. (Wo, H3 xae^ I I? Sho "to 

nSr BCer ° TOTbipe CJlyiiaH ’ KOrAa Z>50 °- CjieAOBarejibHo b HartSuS 
pagoT© non™ He npuxoAHAOcb aanmaTbCH yqeTOM skcthhkuhh. 

oCmemieS ££££“ 3eM “° a 

l x( sL == p 1 M(d-i 

h(0) 

^"cOOtLtSbZio 6 ”/"! 6 HHT . e » CIiBH0C ™ n PK 3eHHTHMX paCCTOHHHHX 
’ 0 TBe J CTBeHH0 , ■/ A— K03(j)(J)HHHe«T npoaparaoc™, a Mr) — aTMoc- 
4>e P Hafl Macca. Sna^HM M( Z ) mm Gpajin H3 taGmabi B mh L a 
H3 TaCjiHHM A 6 6 o T a aah MayHT-BHAbcoH P * ’ 

3 aHHMae^ He H’K T0 ^ 0npeAeJieHHeM A6ac T y M aHH (ropa KaHoGnAH) 

Ka3a ,j„ p B a a h A a A 3 e [29]. IlpeABapHTeAbHbie pe 3 yAbTaTbi no- 

JivqeHHMM A 6 A t Af5aCT y Ma ™ OTeHB 6 ah3ko hoaxoaht k 3HaqetaflM, no- 
• - o i o m am MayiiT-BnAbcoir. CAeAOBareAbHo mm motah 

cboGoaho nojibaoBaTbCH T a6AHH;eft A 6 6 o t a. ™ 

§ 10. PeAyKHHOHHbie KpHBhie 

toe roro, khk vjkc Guam npoHSBeaeHbi cneRTpotboTOMeTpunecKHe ms 
W epeHHH CTOKTPOB CTaHAa P THbIX 3Be3A H Gmah HaHAeHM coothoLhhh- 

N, N 2 N s 

FT * f-Jg' H ’ 

ipmut' K “ 3 “"' ,efl ""U" 4 " Pa<S0 ™ <5UJ, '° «*<*»«* PeayKUHOHHUX 

T«na T TO CCTCCTBMnTZ'.Tfi ” " e " , " OTC ’ , B MBHCHMOCTH OT CncHTpa ntHOl O 
THna, TO ecTeciBeHHo Ghao 6h cTpoHTb peAyKAHOHHbie KpHBbie aha K a*nnm 

MeKTpaAbHoro noAKAacca b OTAeAbHocTH. OAHaKo aah stofo norpeGoeMocb 

Obi AAH KflJKAOrO H3 HHX H3BeCTHOe KOAHHeCTBO CTaHAapTHHX 3Be3A 3 T a B03- 

Mnxn !^ Tb ’ He ^ rOBOpH ° 6 or P° MH °ft paGoTe, ocymecTBAeHHe KOTopoft oi-ia 
rpe6° B ajia 6 h, npaKTHHecKH He npeACTaBjineTCH 

BbIXOA 113 3T0.ro riOAOACeHHH MM H3UIAH HCHOAbSyA CAeAViomHe cooGoa 

JKeHHB, AioGesi-io b bi c k a 3 a h H bie HaM B. A. A m Gap h y m hho m Sgoshbapm 
B bimenpiiBeAeiiHbie cooTHomeiiHsi tiepes Af, (1=1, % 3) . ’a^KM 

Hah Ka>KAoro cneicrpaAbHoro noAKAacca 3aBHCHMOcTb ot aGcoAiOTHoii Be- 

AHHHHbl MO>KHO Bbip33HTb (jlOpMyAOH: 

Mi = /;• (M), fl) 

rAe i MenfieTca c iisMeneiiHeM cneicrpaAbHoro noAKAacca. Smbmphtcckh 3Ta 
aaBHCHMQCTb npeACTaBAeHa peAyKUHOHHofi k P hboh. HsMeHaa i mm no.xy.mM 
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jq P. A. B a p t a h 

pC;J,yK[(.HOHIIbie KpHBbie, COOTBCTCTByiOIUHe pa3JIH l IIIHM CneKTpajIbllHM nOA- 
KJiaCCaM. C AOCTaTOHHbIM npn6jIH>KeHHeM MOJKHO CHHTaTb, HTO IIOCJieAHHe 
napaJUiejibHbi Apyr Apyry b neKOTopofi Majioii cneierpajibHofi o6jiacrn, coot- 
BeTCTByiomeH ranaM B5 B9. Ohcbhaho, hbm Meiihuie ara odJiacTb, xeM cnpa- 
BeAJiHBee 3 to npewiojioweHHe. B caMOM fleae, coBepuieHHo hst ochob3Hhh 
AAA Toro, hto6m CTHTHTb, hto npH nepexoAe OT oahoto cneKTpaJibHoro noA- 
KJiacca k ApyroMy coceAHeMy noAKJiaccy, 3aBHCHM0CTb npeACTaBJiHeMafl tpop- 
MVJioif (1) pe3KO mohsictch; HaoSopcT, 6o.nee npaBAonoAo6HO, hto OHa ocTa- 
eTCfl c AOCTaToqHbiM npn6jiH}KeHHeM Taxon >i<e, bCahsh ahhhoto cneKTpaJib-. 

noro i ioa KJ iacca. „ rrrt „„„ 

B TaKOM cjiyqae, ecjm hmctb xapaKTepHCTHnecKyio KpHByio aah oahoio 

Kaxoro hh6vai> riOAKJiacca, CKaiKeM aah B7, to napaAAeAbHbiM nepeflBHJKS- 
HHeM 3 toh KpHBofi Ha onpeAeAeimbie OTpesKH at Mbi noiiyHHM peflyKUHOB- 
i-iue KpHBbie, cooTBeTC.TByioLUHe ocraJibHHM noAKJiaccaM Be UneAOBaiejibHO, 
(bop Myna (l) npHMeT bha: 

Mm = fm (Ni) — ffi 7 ( Ni ) + at, * 4 ) 

(*'=$, 7 . 8 > 9 ) 

fac fin (Ni ) — peAy KH.no h h a a KpiiBaa aah B 7 , a- fat (N ( ) — tm (Ni) + I H ;' 
AVKUHOHHbie KpHBbie AA 51 OCTaJIbHbIX Bi b ofijiacTH B 5 B 9 . 

OrciOAa BHAHO, hto 3Haa 3HaneHHe a, aah khjkaofo noAKAacca tio—tiJ 
H nOAbSVHCb peAyKUHOHHOH KpHBOH B7, Mbi M07K6M nOAyHHTb H3 (JlOpMyAbI ( ) 
AJifl HCCJieAyeMoft 3Be3Abi AaHHoro cneKTpaAbHoro riOAKJiacca Bt b ooJiacTH 
B5 — B9 Taicoe 3 HaneHHe Mat, KaKoe Aa.ua 6bi peAyKUHOHHaa KpuBaa, cooxBei- 
CTBViomaa sxoMy cneKrpa.nbHOMy noAKAaccy. o „ 

■ TaKHM 06pa30M, Bonpoc 0 nOCTpOeHHH peAyKUHOHHOH KpHBOH B oOAaciH 
B5-B9 0 TAeAbH 0 aah KaKAoro noAKAacca, cboahtch i< ee nocxpoeHHio a 
noAKAac’ca B7 h Haxo>KAeHnio a,, KOTopoe mo>K 6T HMexb MeT “P e P^f HqH 
3 Ka i ieHHH, t. k. KpoMe B7 3Aecb Mbi HMeeM AeAO erne c HWbipbMH hoa- 

KAaccaMH- 

OneBUAHO, rtf MOJKHO npeACxaBHXb b BHAe: 

a<=k(Bi — By). 

KorAa i= 7 ,Toa 7 =OH(l)opMyAa (2) Aaex peAyKUHOHnyio k P hbvio, cootbct- 
CTByiomyio B7: 

MB7—fB7(Nl )• __ , 

npHAaAHM Bi - — B7, cooxBeTCTBeuHO, cAeAyiomwe 3HaueHHH (xao.iiHHa ) ■ 

TaOjiHiia IV obfaocmn 


B t 

Bi — By 

B5 

— 0.2 

B6 

— O.I 

07 

B8 

0.0 

+ 0.1 

09 

-j-0.2 


l'ij CUlIUvT-l dfcWlcrmyi j uiljl » * 

Mm—f inWi) 4“ k (Bi By) 

H TaOAHIlbl IV BHAHO, HTO HaXO/KAeHHe at CBOAHTCH K HaXOJKAeH hk> iiocto- 
SnlHOH BCAIiHHHbl k. MO/KIIO AyMaTb, HTO B SoAbIHHHCTBe CAVHaeB !^,\ AaH- 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 


OnpiyiejK'KHe crreKTpajibiibix aScoJiioxHbix bgjih l ihh cjia6bix 3Be3A... 



Hofi oojiaciH cneKTpajibHwx noAKJiaccoB h /i,a iikoio KpuTepna k nocTOHHHa. 

Borrpoc o nocrpoeHHH pe/j.yKU,HOKHoft kphboh B7 h HaxojKfleHHH k 
mo* ho peiiidTb AByMH cnocodaMH. 

riepBbifl cnocog xpedyex, hxo6h mh hmsjih AOCTaToqHoe KOjiH'iecxBO rsan- 
ijapriibix 3B0371 no,'i,KJiacca B7, Ha ochob© Koxopbix oSwqHbiM nyTeM mo>kho 
nocTpoHTb peAyKHHOHHyio KpHByio. riocjie axoro mbi jierKo Moran 6 h aafiTH 
•raK>Ke k, npHMemm ajih Kaxoft imfiyAb craHAaprHcft 3 Be 3 ,ati B t (tojibko He 
AJiH B7) cf)opMyjjy (2'). /left ct bh tcji fho , ajih axofi 3Be:wJ Mm ' uaBecxuo. 
Ha pe;i,\ r Kij,H()iiHOH KpHBoii B7 huxoahm fs? (M) (Ni a a err HBMepeHHe), tsk x no 
b (bopM\ .re ) He 1 i.iBCi 1 hum ocxaeTca tojilko k, KOxopoc .igfko onpe/re- 
jiHexca. 

OAHaKo, i-iy>Kiio aaMexHTb c/ieAyiomee: ajih xoro, hto6h ySeAHTbca tie 
MenaercH jui k a shbhchmocth or cneKxpajibHoro noAKJiacca, iiyrnHO onpeAe- 
AHTb ere ajisi Ka*Aoro noAKJiacca oxAejJbHo, t. e. npHMeHeiineM CTaHAapxubix 
3BG3A ecex n 0 AK. 1 racc. 0 B ahhhoh o6jiacTH. lip whom, hto6m h© Aonycxirxb ocuh6- 
R y b onpeAejieunH k H3-3a nexonHocTH cneKTpajibHoft KflaccH<J>HKamiH 3B63«, 
AJiH Ka>KAoro noAKJiacca nymno bshtb He Mer-iee 3-x 3Be3A- * 

3tot nyxf) lie 6hji irpiiMeHen itaMH, t. k. He 6hjio cooTBercTByiomefi B 03 - 
ho/KHocth — AocxaxoHiioro KOJiHqecxBa 3B63A ashhofo noAKJiacca. 

BTopoft cnocoC xpedyex npHMeHeiiHH MexoAa nocjieAOBaxejibHux npafvni- 
B nocjreAHeM cjiyqae Bonpoc era bhtcji rax: HMen ajih CTaHAapTHHX 
3’Be3A noAKJiaccoB B5 B9 Mm h Ni(Mm H3BecrHa, A'< Aaer HSMeperme) h npir- 
MeiiflH (jbopMy.ny (2') b hhab: 

fn? (Ni) = Mm k(Bi - fl 7 ), 


HartTH xaKoe anaqeHH© k, npjr KoropoM piyiy k uhoh Ha h KpHi$as/g 7 <M) noK 33 H- 
BaAa 6 bl MHHHM H JIbHbift p 336 pOC TOHeK. 

Ohcbmaho, naiiAemiaH thkhm rryxeM KpHBaa h 6 yAex peAyKipoHHoft Kpn- 
Boii noAKJiacca B7, a coorBexcTByiomee eft k — hckomoc 3 HaqeHiie nocjieAHefi. 

nocJieAHHfi nyxb h 6 m ji npHMenen ajih iiccjieAyeMbix HaMH odJiacreft: 
B5 — B9 h AO A7. 

Xt ji h o 6 jiac.ru B5 B9 6 hjih nojiyneribi peAyKirnoHUbie KpriBbie ajih noA- 
KJiacca B7 11a ocirone cxaiiAapTHbix 3 B 63 A Tafijiaaw Ilia (nepxe>K 5). 

Ha l iepre>Ke 6 npiiBOAHM, ja.hji cpaBHeHHH c kphbhmh qepTe>Ka 5, noAod- 
Hbie me KpHBbie, nocxpoeiiribie ajih oCjiacxii B5— B9, 6e3 KaKoro jih6o hc- 
npa bjichhh 3a bhchmocth npuMeneHHbix cooTHomeHHft ot cneKxpajibHoro noA - 
Kjiacca, x. e. cmhthh, mto k-~0. 

KaK bhahm, na nojiyncHHbix naMH KpriBbix Aannoro cneKxpajibHoro noA- 
KJiacca (nepxoK 5 ) pasdpoc xoneic na mhofo yMeHbuiHJicfi no cpaBHennio c 
nepBonanajibiibiMH kphbhmh (nepTem 6 ). Flpn cnpaBeAJiHBocTii namero npeA- 
nojiomeiniH mh stofo h aojuki-ih 6 buih omrrAaxb, xaK nan -ec.XH 6 h ire Apyrne 
B 03 MO>K!iue oiiihCkh, to B p e a v k 1 1 ir 0 h it bi x KpriBbix AaHHoro cneKxpajibHoro 
noAKJiacca mh aojdkiih h M exb MHHrnvia.jibHbifi pa 36 poc tomck. CjieAOBaTejibHO, 
cnpaBeA.KHBOcxb npiiMeinieMoro criocoda npoBepneTcsi npn nocrpoeHHH pe- 
AyKAHOHIlblX KpiiBblX, T. (!. Hd OCHOBe 3 Be 3 A C H 3 BeCTHbIMII adcOJHOTHHMH Be- 


JIH HHHaMH. 

,U.jm peAVKiuiouribix Kpimbix a h 6 (qepTe* 5) k nojrynHjio OAHHaKOBoe 
SHaneHiie: !<--■ 2.3, vixo h cjieAOBa.no omnAaxb, t. k-. H t h Hs aojihchbi noKa3H- 
Baxi> oAmn-iKOByio saBHCHMocxb ox cneKTpajibHoro noAKJiacca. rio.;ii> 3 yHCb 9th- 
mh kphbhmh ajih bccx 3 Be 3 a Bi noAKJiaccoB B5 — B9, Hymiro npiiAaBaTb no- 
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74 P. A. B a p t a a 

jiyqeHHbiM no hum 3HaneriHHM Mm cooTueTCTBeHHo cjie^yiomne nonpaBKH 
(TadAi-ma V) : 

Taojinua V ytsfanejo 
Bi ai = k(Bi — Bj) 

B5 +o 

B6 -)-o . 2 

B7 0.0 

B8 -0.2 

B9 — o . s 

Hto KacaeTcn peAyKHHOirnoft KpnBoft b, aah noAKAaccoB B5 h B6, k 
ocTajiocb Te.M xse caMbiM, ho axh B8 h B9 oho nojiynHjio 3HaqeHHH, cooTBeT- 

CTBellHO, 3 H 4. 3 t 0 od-bHCHHeTCH TeM, HTO HHTeHCHBHOCTb J1HHHH H, KOTO- 

paa cnuBaeTCH c H s , b noAKAaccax B8 h B9 AOCTHraer 3HaHHTexbH0H Bejm- 
HHHbi, Tor^a Kax b nozpKJiaccax B5 h B6 0Ha m-niToxcHa, hto Bbi3biBaeT ao- 
6aeoHHOe B03pacTanHe yAaxeHHH peAyKUHOHHbix kphbhx, cooTBeTCTByioni,HX 
B8 H B9, OT peAyKUHOHHOfi KpHBOH B7. 

CjteflOBarejibHo, aScojiioTHbiM BejinnHHaM, nojiyqeHHbiM H3 pe^yKUHOHHoii 
KpHBOH b, Hy/KHO npnAaBaTb CAeAyiomne nonpaBKH (Tadanua VI): 


Taojmua VI (jbfoncjn 


Bi 

ai=k(Bi—By) 

BS 

+o « 5 

B 6 

+ 0 2 

B7 

0 0 

B& 

-o . 3 

Be, 

— o • 8 


AnajiorHHMbiM nyTeM, aah o6Aac™ A0—A7, ocuoBbiBaacb Ha CTaH/iapT- 
Hbix 3 Be 3 Aax ra 6 jiHu,bi II 16, 6 bixn noJiyneHbi peAyKAHOHHbie KpHBbie aah noA- 
miacca A3 (nepTexs 7). 

Ha Hep-rexse 8 AaiOTCH aHaxorHHHbie nepTexsy 6 KpHBbie aah odAacra 
AO— A7. 

/1,HH peAyKUHOHHbIX KpHBbIX T H A (HepTeXS 7) k nOAyHHAO OnHTb-TaKH 
oaho h to xse 3HaneHHe: k=+2.3, Tax hto ecAH noxb30BaTbCH sthmh KpHBbi- 
mh axh 3B63A noAKAaccoB AO — A7, hvxsho npHAaBaTb noAyqeHHbiM no hhm 
3HaneHHHM Mm, cooTBeTCTBeHHo, cAeAyromne nonpaBKH (TadAHua VII): 


Taojiaua VII obfoocpo 


Ai 

ai=k(Ai — A},) 

Ao 

— 0 M 7 

Ai 

-o . S 

A2 

— O . 2 


0 * O 

A4 

+ 0 ■ 2 

Ai 

+o . s 

A6 

+ o . 7 


+ 0,9 
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Onjuvuvri'j ihc cncKTpajfbiiMx aScojiicmibrx BejiHiHH cjiaowx 3Be3fl... 75 



- H -2 o *2 -H -2 0 * +2 


Phc. 7 6ob. 

PeAyKUHOHHasi KpHBcia e (qepTe>K 9), Koiopaa nocrpoeHa TOJibKO ajih 

oGjuicth AO- -A4 (06 stom y>Ke 6biJio yrioMai-iyTO Bbime), He noxasajia 33BH- 

CHMOCTH OT CneKTpajIbHOI’O Kjiacca B 9T0H ofijiaCTH. ZtHCnepCHH TOH6K MHHH- 
MajibHa, Kor/ra k (). 3to omiTb t3kh BusBano crieKipajibHOH .riHHHeft H, hh- 
TeHCHBHOc.Tb KoxopoH, nepexoAfl k ito3ahhm cneKTpajibiibiM noApa3AejieHHHM, 
Bee y BeJf h a h b a ctc a , b to upeMa khk Hi-iTencHBi-iocTb jihhhh Hs, naqHHaa c AO 
yMeHbuiacToi. Khk bhaho, ohh KOMncucupyi-OT Apyr Apyra, b pe3yjibTaTe 
aero HHTeiieiiuuocTb H#4-H b b a b m cm mo c,t h ot cneK'rpajibiioro noAKJiacca b 

o&nacTii AO A4 oeraeTCH iioctojiiuioh. Thkhm o 6 pa 30 M, ajih HCCJieAyeMbix 

3ee3A rioAKJiaccoB A0--A4 mm aojijkhm nojibSOBarbca HenocpeACTBeHHHMH 
AaHHbiMH peAyKUHomiOi'l KpHBOii e. 

OieAyer aaMexHTb, «ito sbcsam Ta6jiHHH VIII, KOTopue mh xotcjih npn- 
MeHHib, K8K cxaHAapTHbie 3B63Abi, lie pacnojioacnjiHCb BAOJib naiiiHx peAyK- 
UHOHHblX KpilBbfX. IlaillH OlipeAeJieHHH A^TI HHX AaiOT 3Ha i ieHHH, KOTOpbie xo- 
pomo coivracyiorcsi co cneKTpajibiibiMH aOcojnoTHMMH BeJimiHiraMH H3 cboa- 
hobo KaTaJiora FAPIIII, oi’KyAa aieAyer, l ito 3HaqnTeJibHbi& pa36poc ToaeK, 
COOTBeTC.TByiOUI,HX 9TI1M 3BC3A3K', HeJIb35I npurmcaTb HX CJIyHaHHOMy pacce- 
hiihio- Cxopee mojkho aaKjiioqHTb, >ito ./i h 6 o TpHroHOMeTpuvecKHe napajuiatccw 
ne Bepaw, jih 6 o cneK'rpajibHbift mc/oa onpeAeJienHH a6coji:oTHbix bcahthm He 
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76 P. A. B a p t a a 

npHMeHHM K HHM. IIo 3TOH npHHHHe 3TH 3Be3AbI He npHWeHHAHCb HaMH KaK 
CTaHflapTHbie. 


Ta6jiHua VIII obfoocjo 


Ns 

3Be3.ua 

gaftUjgsmago 

m B 

HD 

Cn 

HD 

?T T p r Mj5,Tpr 

Mb, cn 

cKr 

Mb, cn 

A 6 

I 

41 Ari 

4.0 

B8 

+o''.o32 +i M 5 

+ 0 « 3 

+0 « 1 

2 

5 Aqr 

5-5 

B8 

+0.022 +2 2 

— O . I 

+0 . 2 

3 

1 Lac 

S-2* 

BS 

+0.034 +2 . 9 

—0 5 

+0 4 


HyJKHO OTMeTHTb, hto ecjiH cy^HTb no TpHroHOMeTpnnecKHM a6coAK>T- 
HblM BeJIHHHHaM, 3TH 3Be3£bI ^JIH COOTBeTCTByfOLpHX IIOAKAaCCOB HaflO CHH- 
raTb 6eJibiMH cf6KapjiHKaMH. 



-H -2 0 + 2 -H -2 0 -2 A 


Phc. 8 6sb. 

Ha AHarpaMMe T epumnpyHr a-P e c c e a a, cocTaBJieHHOn 
FI. n. OapeHaro [26] aah 7350 3Be3A, Ha ochob3hhh cneKTpaAbHbix a6- 

COAJOTHblX BeAHHHH, HCT He TOAbKO 6eAbIX KapAHKOB, a6cOAIOTHbie BeAHHHHbl 
KOTopbix, KaK H3BecTHO, He onpeAeAHiOTCH cneKTpaAbHbiM nyTeM, ho h SeAbix 
CySKapAHKOB. MoJKHO AyMaTb, HTO T3KHX 3Be3A BO06lH6 M3A0 H OHH peAKO 
6yAyT BCTpenaTbca cpeAH HccAeAyeMbix 3Be3A- 
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OapeflejieuHe criem'pajir.iibix a6cojuoTHbix nejiH'iHii cJiafitix 3Be3^... TV 

Kaa BHfltio, BbiuieH3Jioa{eHHbift m6toa xpedy&T, qTo6bi mm HMejiH Toanyio^ 
KJiaCCH(])HKaHHK) KaK AJ1H CTaHAapTHbIX 3BC3A, TaK H A AH HCCAOAyeMblX 
(nporpaMMHHx 3Be3A) • 

rioKaweM nacKOJiBKO yAOBJieTBopeHo sto Tpe6oBaiwe b CAynae cxaH- 
AapTHblX 3BC3A- 



-H -2 0 *2M 


Puc. 9 6ab. 

B cboahom Kaxajiore FAHIH aah KaxcAofi 3Be3AH AaeTca cpeAHHH bsbb- 
xueHHbiH cneKxpaAbiibiH Ti-m, Ha ochobhhhh HMeromuxca oxAeAbHbix onpeAeAe- 
HHH, 6e3 K3KIIX AIl6o H3MeHeHHH IIOCAeAHHX, T. K. He 6bIAO HaHASHO Kpynubix 
CHC.TeM aTHMeCKHX pa3,)IH l IMH MOKAy HJIMH. 11 pH 3T0M IiaH60AbIHHH BSC npHIIH- 
can onpeAe-AeniHiM Maynx-BHAbcon- OAHaxo HccAeAOBaHi-ie aitaAeMHKa F. A. 
Ill a li h a [36] noKa3ajio, hto aah paiiHHx cneKTpaAbiibtx thiiob B, A HMe- 
eica ciicxeMaxH'iecKaH pasmina Mex<Ay cneicrpaAbHOfi KAaccHtj)HKauHefl Fap- 
BapAa (HD) h A a a M c a h XI >i< o a (Maynx-BHAbcon) CAeAyioinero xa- 
paxxepa: 3Be3AW, HMeioupie xapaKxepHCTHicy a, A asm com h fl)Koe»i) 
oxi-ieceHbi k 6oAee paHHHM noApa3AeAeiiHHM, i icm 3Be3Abi, HMeiomne xapaKxe- 
piiCTHKy s, x. e. qacxb 3Be3A Aannoro cneKTpaAbeoro noAKAacca no HI), rio 
A a a m c y h /(, >k o 10 OTiieceiia k 6oAee iio3ahhm noApa3AOAeHHHM, a 
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78 P. A. E a p t a a 


q acTb — k 6ojiee paHHHM, b bhay q ero, b cpe^HeM ne iia6jnoAaeTcn cucTeivia- 
TimecKoro pa3JiiuiHH Me-JKAy KjiaccHiJiHKauHeH HD h MW. 

npnqHny TaKoro pa3JiHqHsi Hyaaio HCKaTb b c.ncAytoin,CM: kak ytiOMHHa- 
JlOCb Bbline, Bpam&HHe 3Be3A BJIHHCT Ha IHHpHHy (KOHTypbl) cneKTpajibHHX 
jihhhh, b to BpeMH KaK nojiHoe norjiomeHHe oeraeTcsi H6H3ivieHHbiM. CjieAOBa- 
TejibHO, cneicrpajibHan K.naccucjjHKaLi.HH, ocHOBaHHaa Ha nojiHbix noniome- 
hhhx, MoaceT nrHopnpoBHTb BpauieHHe 3Be3A, xapaKTepH3ya b nepByio oqe- 
peAb BiiyrpeHHee CTpoeHHe 3Be3AHbix aTMOciJiep. KJiaccufjDHKapHH flpsnepa 
npoH3BOAHjiacb co cTOJib MajiOH AHcnepcHen, hto Aance y CHJibHbix jihhhh 
HM ejio 3Haqenne Jinuib hx nojiHoe norjiouieHHe. Ha MayHT-BnjibcoHe, Hao6o- 
poT paSoTa Bejiacb co mejieBbiM cneKTporpacJioM, o6jiaAaBHiHM Sojibuioft ahc- 
nepcHefi. HosTOMy y BpamaromeiicH 3Be3Abi MeTajuraqecKH© jihhhh c He6ojib- 
IUHMH HHTeHCHBHOCTHMH Ka3ajIHCb CJia6ee, HeM 3TO COOTBCTCTBOBaJIO nOJIHbIM 
riorjiomeHHHM, h thkhm o6pa30M, 3BC3Aa CABHrajiacb BAOJih cneKTpa.HbHOH 
nocjieAOBaTejibHocTH. 

no 3 toh npiiHinie, h bbhay Toro, qro ajih HccJieAy&Mbix 3 Be 3 A ( 9 " l 5 )iiMe- • 
Aacb jinuib KJiaccHiJiHKauHH HD, mh peuiHJiH ocraHOBHTbCH iia nocJieAHefi. 

TaKHM o6pa30M, cneKTpajibHbie Tiinbi H3 cboahoto KaTaJiora TAMIII hhmh 
H e npiIMeHHAHCb. 0 aH 3K0 KaK BHAHO H3 TagjIHUbl III, nOCJieAHHH JIHIHb TOJIb- 
ko ajih HecKOJibKHx 3Be3A OTjiHHaeTCH 6ojiee HeM Ha OAHH nOAKJiaCC OT KJiaC- 
CHc|)HKarj,HH HD. 3 to roBopHT b nojib 3 y nocjieAHeft. 

B nojibsy cneRTpajibHofl KjiaccHcjiHKaiiMH HD roBopirr xaioKe ee cpaB- 
HeHHe c KJiaccHcJiHKauHeH Moprana 1331, a raKare c BepreAopcficKHM k»- 
TaJioroM 137] (ra6jmna IX) . nocjieAnee cpaBHeHHe 33HMCTB0BaH0 H3 . BSD 
137], Oho AaeTcn aah Bcex 3Be3A HD Aio6oii 3Be3AHOH BeJiHHHHbi, TeM 6o.iee 
oho 6yAeT ocyin,<xTBJieHo ajih TaKiix apKiix 3Be3A, khkhmh hejihiotch ct-ih- 
Aapiiibie 3Be3Abi (ao 5.6 bhahmoh 3b. BeJiHmiHbi). 


Tao.nnua IX Qbfcocjo 


Cn 

Cm 

BSD 

HD 


Bs 

138 
B 9 
Ao 
A2 
A 3 
A 5 
Fo 

OAHaito, hto6h He npocMorpeib uo 3 Mo>KHbie cjiyqaHHwe oihh6kh b KJiac- 
CH(j)HKamiH HD, MH nepeKjiaccHi])HHHpoBajiH necKOJibKO 3Be3A, KOTopbie 
6oaee new m oaitm noAKjiacc OTJinqaAHcb ot cneK.Tpiuu.Hbix rimes m cnoa- 
noro KaTajiora TAHIII, npiiAep>KHBaHCb npn stom KpHTepneB cneKTpajibkoro 
Kjiacca, ynoTpe6.iuieMbix npn K*jiaccH<j)HKaii,HH HD. B peayjibTaTe tojibko ajih 
Abvx 3BesA 6 hji H3MeHen cneKTpajibHbiH THn. 3 th 3Be3Abi b Ta6.;inne III 060- 
3Haqenbi 3Be3AoqKaMH. 

1 Ivor ho 3a MeTHTb, hto Me>KAy A5 n FO b KHTaAore HD ner noApa3- 
AtvieHiiH, II03T0MV, KOi’Aa 3Be3Aa HMeeT Kjiacc A5 noriD, ny>KHO noApa 3 y,vie- 
B3Tb, qTO OHa MOJKeT 6bIT b K3K A5, T3K H A6 II A7. 3a 3T0 TOBOpHT K3K KH- 


»5 
B8 
B 9 
Ao 
\ 2 
A4 
A6 
A 9 
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OnpenejieijHe cneKrpajibiibtx aocojiioTHbix bcjihhhh cjiaowx 3Be3fl... i 

rajior BSD, Tax h ka accHi]) UKauHH M o p r a h a. noaTOMy mu peuiHJiH npH 
niicaTb 3 Be 3 AaM Tuna A 5 no HD Tun A 6 , — cpeAHHii MeiKjiy A 5 n A 7 h ra 
KHM o 6 pa 30 M AOBCJ] H B 03 MOJKIiyiO OIHHfiKy AO OAHOTO nOAKJiaCCa. no 'vTOI 
xe npunnue aah Kjracca A mh orpaHinrajracb tojibko oSjiacTbio AO — A 7 , 
HTaK corjiacno BbiuiecKa 3 aHH 0 My, mojkho npeAnojiaraTb, bto ajih ct 3 h 
A apTHbix 3 Be 3 A B 03 Mo>KHafl omnOKa K.iiacoH(|)HKauHH ne npeBbimaer oahoto 
noflKjiacca. 3 to bhaho Taioxe H 3 upuneAeimbix k o/uiOMy noAKJiaccy pe/TyK 
HHOHHblX KpHBbIX ( l iepTe>KH 5 H 7 ), B KOTOpbIX pa 36 pOC TOHeK 3 HanHTejIbII 0 
yMeHbuiHJicji no cpaBiieHHio c nepBOHanaJibHbiMn KpHBbiMH ( l iepTe>KH 6 h 8 ) 
JUjih Toro, MToObi oxapaKTepH 30 B 3 Tb noJiyneHHbie hamh peAyKHHOHHbitl 
KpHBbie, mh onpeA&JiHjiH aScojiiOTHbie BejiHHHHbi Hcnojib 3 yeMbix h 3 mh era it 
flapTHHX 3 B 63 A H 3 9 THX peflyKpHOHHblX KpHBbIX H COnOCTaBHJIH HX C flaHHbIMH 
flpyrHX HCTOHHHKOB. 

OnpeaejieHiibie naMii adawiiOTHbie Bejin'ini-ibi paioxcH b oflHHHaAuaTOM 

CTOJiGue TaSjiHUbi III. 

B TaOjiHii.ax Xa h X6 AaiOTca cpeAHne cm ctcm aTHnecKHe oTKJioneHHH 
naniHX onpeAe.neHHH ot Aamibix Apyrux hctohhhkob aah 3Be3A A h B, coot 

BeTCTBeHIIO, B BHAe M-u, A6 ' Ml ip.HCT. • 

TiifijiHua Xa obfoosmn TaPjiHua X 6 Qbftojno 
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Kan BMAHM, AJI5I 3Be3A A MbI OCTaeMCH B CHCTSMe TpHrOHOMeTpHneCKHX 
aScojnoTiibix BeJiinniH, a ajih 3ee3A B b CHCTeMe cboahoto Kaxa.nora 3Be3AHbix 
napajuniKcoB FAHILl, mto h cjieAOBajio o>KHAaTb, t. k. aah ncpBbix peAyK 
PHOHHblC KpHBbie IIOCTpOeilbl H3 OCHOBe Tp HFOHO Mexp H l I6CK H X adcOAIOTHbIX 
BeAHHHII, a AJIH BTOpbIX, IiaoSopOT,— Ha OCHOBe CneKTpaAbl-IblX aOcOAIOTHbIX 
BeJIHHHH IT 3 CBOAHOTO KaTHJIOra f AH III. BA 06 aB 0 K. BCnOMHHM (CM. § 6), HTO 
AJiH 3BC3A B, CHCTCMH M,,,,- H M m H3 cboahoto KaTajiora TAMIII nOHTH He 
oTAHvaroTCH Apyr ot Apyra, hto bhaho TaKxce M3 TadJiHUbi Xd. 

OneBHAHO, 3 th AaiiHbie He nojiHoc.Tbio xapaiaepH3yiOT peaAbHyio Kaprany, 
T. K- OHH 0CH0B3HH BC.e-}Ke 113 CKyAHOM MaTepHajie. 

3aMeTI'IM, HTO BITOJIHC B03M0>KHa 3aBHCITMOCTb CI1CT6M aTHHeCKOTO OTKJIO 
TieilHH OT aScOJIIOTHOH BejIHHMUbl, TCM dcVICC, HTO npH nOCTpoeHHH peAyKHHOH 
HbIX KpHBbIX, AJl'H CBCpXTHraiTTOB MbI 1IMCAH TOJlbKO cneKTpajibHbie adcojnoT 
Hbie BejIHHHHbl. 0AH3K0, HOK3 MbI He MOJKeM IlOJIHOCTblO paCCMOTpeTb 9T0T 
Bonpoc, t. k. He HMeeM AoeraTonHoro MaTepnajia ajih stoto. 

CpeAHee OTKJioiieHHe Mar— Mipi-paBHaeTCH ±o m . 3,i<aK Ann 3B63A A, Tax 
HAJIH B. CjieAOBaTeJibHO, cpeAHHH AncnepcHH tohck, cooTBexcTByiomHx M TP r 
B peAyKHHOHI-IblX KpHBbIX, paBHa ±0 “ 3 HTO CJICAyeT CHHTaTb BnojiHe ecTecT 
BeHHbIM, eCAH npHHHTb BO BHHMaHHe BC6 B03MOJKHbie OUIhOkH. 

MuTepecHo dbiAo dbi cpaBHeHHe Hauinx onpeAeAenufi adcoAioTHbix Bean 
hhh c onpeACJieHHJiMH IleTpH h M a y ii 3 e ,n a [24] (Bhktophh), t. k. 
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80 P. A. B a p t a h 

aTH aBTOpbl n0JIb3OBaJIHCb 3KBHBa.JieHTH0H lilHpHHOH H r . B Ta6jIHU,e XI npH*' 
BeAeHbt 3Be3Abf, BCTpeqaiomHecH b o6ohx HccjieAOBaHHax. 

CpeAHee cHCTeMaTHqecKoe OTKJioHeHHe M A & — M Bhk t OKa3ajiocb -fo M . i± 
±°-° 9 (S) h o. M o±o. 09(10) a-'ih 3 Be 3 A B h A, cooTBercTBeHHo. TaKoft pe- 
3y.TbxaT enojiHe B03Mox(en, xotsi Maxepnaji atih cpaBHeHHa OMeHb MaA, 
x. k. CHCxeMa aficoAioTHux BeAHHHH II exp h h MayH 3CJia He otah- 
Haexcfi ox chcxcmh xpHroHOMexpunecRux aScoAioTHhix Be a h l ihh. 

CpeAHee OTKJioHeHHe Mac — Mbhkt OKa3ajiocb paBHbiM ± 0 ” 4 ( 5 ) it. 
±0 “3(10) AAH 3Be3A B H A COOTBeTCTBeHHO. 

KaK bhahm, pe3yjibTaTbi cpaBHermsf Mac h Mbhkt roBopax b noAb 3 y xoro, 
HTO npHMeHeHHbie H3MH KpHXepHH AaiOT a 6 cOJIIOTHbie BejIHHHHbl, BnOAHO epaB- 
HHMbie C TeMH, KOTOpblO nOJiyaaiOTCH npH nOAb30BaHHH 3 KBHBaJI 6 HTHbIMH 
UIHpHHaMH BOAOpOAHbIX AHHHH. OneBHAHO 3T0 OHeHb B3ACH0, T. K. OCB 060 XK- 
AaeT Hac OT H3MepeHHH SKBHBaAeHTHblX IIIHpHH BOAOpOAHbIX AHHHH, HTO OHeHb 
SHTpyAHHTeAbHo h npensiTCTByeT MaccoBbiM onpeAeAeHHHM aScojiiOTHbix 
BeAHHHH. 


Ta6jniua XI QbftnQino 
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Hxax, 113 Bcero BbiiueH3Jio>KeHHoro mojkho 3aKAK>HHTb, hxo nocTpoeHHbie- 
H3MH peAyKHHOHHbie KpHBbie AOCTaXOHHO HaAe>KHbI. 

§ II. 3Be3Abi KAacca F 

Kaic ynoMHHajiocb Bbirne, HaiiiH HHcxpyMeHxaAtHbie bo3mo>khocth He 
no3BGAHAH HaM peuiHTb nocxaBAeHHyio 3aAavy ajih 3Be3A KAacca F. 

XfeAO b tom, hto x. k. fi paHHHx h no3AHHx cneKTpaAbHbix noApa3Aej:e- 
HHH Mbl HMeeM oOpaTHbie Apyr Apyry St^eKTbl adcOAIOTHOH B6AHHHHM, to B 
KAacce F, KOTopbin pacnoAOKen Me>KAy hhmh, ohh KOMneHcnpyioT Apyr 
Apyra. BcAeACTBHe stoto 3(j)cJ)eKT a6coAK>THOH BeAHHHHbi b cneKTpax 3Be3A 
KAacca F BbipanceH oneHb CAa6o. 

OObiHuo 3Be3Abi F o6-beAHHHK)TCfl co 3Be3AaMH no3AHHX cneKTpaAb- 
HblX nOApa3A0A6HHH H K HHM npHMeHHIOTCH Te >K6 KpHTepHH afiCOAIOTHOH Be- 
AHHHHbl, HTO H K nOCAeAHHM. . 
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Onpe;iejieime cireKTpaJibHbix a ficojimyHMx BejrHHHH cjiadwx 3 Be 3 fl... gj 

O/ihsko, 3 m a h [19] oGnewnm am 3BesAbi co asesAaMH xjiacca B 
H A H B KaneCTBe X P HTe P H5I aOcOJIIOTHOH BejIHHHHbl BOCnOJIb30BajICH HHTOHCHB- 
HOCTblO BOAOpOflHbIX jihhhh BajibMepa. 

BBHfly Toro, hto npn Hameft AncnepcHH TpyAHo 6buio npHMeHHTb xpme- 
Phh no3^HHX cneKTpajibHbix KjiaccoB (MeTajuiiiqecKHe jihhhh, ecjin He tobo- 
pHTb o n03^HHx n0Apa3Aeji6HHHX F8, F9, noqra He bhahm), mh peuinjin 
nocjieAOBaTb 3 m a h y, t- e. npHMeHHTb jyia 3Be3A F tot we caMbift MeTOA, 
l ITO H AJW B H A. XOTH eABa JIH MOWHO 6bIJI0 COMHeBaTbCH B tom hto jihhhh 
BOA opo^a b cneKTpax 3Be 3 A THna F npaxTHqecxH oxawyrca HeqyBCTBHTejib- 
HblMH K aOCOJIIOTHOH BeJIHqHH©. 

KpHTepHHMH a6cOJIIOTHOft BeJIHqHHbl CJiyWHJIH COOTHOmeHHH 

X4220 X4220 

Hs H r ‘ 

IToJiocxa c peHTpoM X 4220 6 bijia BbiOpaHa xax 6 ojiee cbo6oahhh ot cnex- 
TpajibHbix jihhhh norjioipeHHH yqacTox cnexTpa. 

B TaSjiHpe XII paeTcn cohcok cranpapTHbix 3 Beap. 

3Aec.b, BBHpy Toro, hto y Hac ire 6 hjio paHHbix xaTajiora TAHIII, npHMe- 
hmotch AaHHbie xaTajiora IIIjie3HHrepa. 

OpHaxo, xax bhaho, non™ Bee 3Be3Abi hmciot TpHroHOMeTpHqecxHe na~ 
pajijiaxcw. 

B TadjiHpe XIII npeACT^BjieHbi AaHHbie HaOjiioAeHHH. 

Pe3yjibTaTbi H3MepeHHft h BbiqHCJieHHii He noxasajin cxojibxo unSyAb sa- 
MeTHOfi 33BHCHM0CTH MeWAy BbIIHeyxa3aHHbIMH COOTHOUieHHHMH H aOcojiioT- 
KOH BeJiHqHHofi (qepTew 10). 

HywHo saMCTHTb, HTO nojiyqeHHbiH hbmh pe3yjibTaT corJiacyeTcn c pe~ 
3yjibTaroM 3. ][. B h ji b h m c 138], Koxopan npHiujia x 3aKJiioqeHHio, hto 
b xjiacce F BOAopoAHbie jihhhh npaxTHqecxii He qyBCTBHTejibHbi x sdxbeiny 
aOcOJHOTHOli BeJIHqHHbl. Flo 3. XI. B H JI b H M C pe 3 yjIbT 3 TbI 3 M a H a AJIH F 
3B03A qaCTHHHO MOryT OblTb 06 'bHCHeHbI TeM, q T0 H P H H3Me P &HHH B JIHHHH H y 

nojiocKH HiHpHHOH 23A,, OAHOBpeMeHHo H3MepnjiHCb Hecxojibxo CHjibHbix cnex- 
TpajIbHblX JIHHHH F e + HaxOAHipHXCH n06jIH30CTH Hy 

H 3 BecTH 0 , q T o y 3 Be. 3 A Oojiee ho 3 ahhx noApaapejieHHH, new GO, Hadnro- 
AaeTCH yBeJIHqeHHe HHTeHCHBHOCTH BOAOpOAHbIX JIHHHH, n P H nepexope OT 
KapjiHKOB K raraHTaM OAHOTO H Toro we noAXJiacca, t- e. specb mh nneeM 
oopaTHoe HlTapK-scJxjieKTy xBjieHHe. CjieAOBaTejibHo, MewpyA9 „ GO jiewnT 
OOJiaCTb^B XOTOPOH BOAOpOAHbie JIHHHH HeqyBCTBHTeJIbHbl K H3MeHeHHK) a 6 - 
coaiothoh BeJIHqHHbl. Ohobhaho HauiH pesyjibTaTbi, Taxwe xax H pe 3 yjibTaTbi 
p n B h a b 5i m c, HOATBepwAaiOT, hto 3T a ogjiacTb oxBaraBaer Been xjiacc 

f - B C3M0M AeJi e, KaK BH * H0 »3 qepTewa 10, A awe SBesAfai F0 He noxasbi. 
BaiOT xaxoro jih6o scjHjjexTa. 

H T ax, no BbiuieyxaaaHHbiM npnqHHaM mh peuiHjin noxa ocTasHTb SBea/iw 

F BHe paccMOTpeHHH H cAejraTb hx b OyAymeM npeAMeTOM ocoSoro ncwe- 
AOBaHHH. 

— i i j , 

6. aSaljori. cq 5U. Ns 15 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 




Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03 62000 1 002 1 -6 



Onpc- 

::jejieuiie c 


.0. 

3se3.ua 



3s<bU33- 

a 1000 


27030 


I 

a Tri 

1*47 i»4 

2 

a Per 

3 17 • 2 

3 

a Lep 

5 28 3 

4 

4 CMa 

7 04 3 

5 

4 Gem 

7 14 . 2 

6 

a CMi 

7 34 • 1 

7 

0 UMa 

9 26 2 

8 

C Leo 

10 II 1 

9 

37 UMa 

10 28 . 7 

ao 

1? Crv 

12 26 9 

1 1 

78 UMa 

12 56 4 

12 

PGC 3511 

r 3 3o . 0 

13 

25 CVn 

13 33 0 

14 

r. Boo 

13 42 . 5 

15 

i Vir 

i 4 10 8 

.16 

0 Boo 

14 21 8 


ILIIbIX aOCOJIlOTHhlX B 6 JIHHHH CJia 6 bIX 3BQ3R... 
Ta6juma XII obftoimo 


a Boo 
16 Lib 
o Ser 
£ Ser 
4 Aql 
7 Cyg 

k Pe g 


+29°o 6' 

+ 49 3« 

- 17 54 

- 2 6 14 
+22 10 
+ 5 29 ; 

+ 52 oS 
+ 23 5.5 
+S7 36 
-15-39 
+56 54 
+ 37 42 
+36 48 
+ 17 57 

- 5 3i 
+ 52 19 
+ 30 ii 

- 3 56 

+ 1 16 

- 3 4i 
+ 2 55 
+ 39 56 
+n 40 


■Mb , f Tpr' I Mb,ci 1 


+ 0". 05 1 ±". 008 
+ ■ 009 4 

— . 003 6 

— .019 9 

+ • 060 5 

+ . 29/ 4 

+ . 056 6 

+ . 010 6 

+ • 033 n 

+ . 056 8 

+ • 030 10 

+ . 019 .6 

+ ' . 027 6 

+ . 061 7 

+ 042 7 

+ • 068 7 

+ . 062 6 

+ • °4° 5 

+ • 038 6 

+ . 042 5 

+ . 054 6 

— , 004 7 

+ 049 7 


+ 9 « 1 
—3 3 


+9 ■ 

+9 . S 
+9 7 
—1 3 
+9 . 8 
+3 . 9 
+2 . 3 
+7 . 4 
+2 . 7 
+5 4 
+9 . 3 
+3 . 3 
+3 . 5 
+2 . 8 
+9 • 7 
+2 . 7 
+9 . 7. j 

+9 . 8 


" 2 M Q 

—1 .'7 
—7 • 3 
-9 , 5 
+1 . 7 
+3 . 2 
+3 • 1 
+ 1 . 9 

+2 . 7 
+ 3 . o 
+2 , 1 
+2 . 8 
■fi . 8 
+3 • 6 
+ 2.6 
+3 • 4 
+3 • 2 
+2 . o 
+2 . 4 
+ 2 6 
+ 2 . o 
—3 • 2 
+3 • 2 


S 2 D 

to to XUna 

L . C C 

<u o-£ 

* 0)3(5)0010 

.01 „ O 


2 S £cg 

£ 2i?,s 


Ta6jiHua XIII (jbftoimo 


0 (j-beKT 

01603^0 


3i<cno3Hm«i 

ajWcotioooi 


2 

Cpe^Hee 

UiBgitmo) 


1 2386 

2 2387 

3 2393 

4 2395 

5 2396 

6 2414 

7 2517 

8 2563 

9 2573 
J0 2575 

11 2577 

12 2590 

13 2591 

14 2665 

15 2710 

16 2711 
.17 2712 
r8 2713 

J 9 3°7S 

20 3076 

21 3078 

32 3082 


1. IV. 1 94 8 


I3-IV. 
30. VII. 
5-X. 
29.X. 


2 1. II. 1949 

23.IV. 


17.IV.1950 

22.IV 


8 a CMi 
£ Leo 
v Boo 

0 Boo 

1 Vir 
£ Ser 
i’ Cyg 
rt Per 
£ Peg 
« Tri 
a Lep 
4 Gem 
4 CMa 
0 Boo 
9 UMa 

37 UMa 

r) Grv 

25 CV n , PGC 
16 Lib 
0 Ser 
78 UMa 
4 Aql 


3 °» + Im+ 3 °.s + 2 m + 2 m 30 s + 3 , 1 ! 20 5 
2 w+ 3 m+ 5 >» + 7 m+IO m 
5m + 8m+I0 lt! 

3m + 5*»+7>»+ I0 m 

3 m + 5 ))i+ 7 m+ lO m +I 2 m 
3 m+ 5 m + 7 m+IOni+I 5 m 
j 3 °S -P 1 m + 1 m 30 a . 4 - 2 m + 3 >?( 

| 3 °s + Im 30 s + 2 m 30 s + 5 m 
j I>n 20 9 -t- 4 TO 40 s + 6 m + 8 ra 30 s+IIm 
1 ’»30 s + 3 m+ 7 m+ 9 m 

I m + 2 m + 4m + 6 nt +O m 

I m+ 3 m+ 5 »» + 8 m 
30« + Im+2 m +30„+5 m 
I m+ 2 TO + 4 m + 6 m + 8 m 
IO - 5 + 35 s+ 35 »+ 45 s+imio s + 2 m + 3 TO 

i5 n '^ I s m t 2 mIOs+ 2 mIOs +3m+4m30 s 

I 8«+IOs+30s + Im+ImSO*+ 2 m 5 .,+ 3 m 

3511 2 5 s+ 55 s+Im 25 s + 2 m + 3 m+ 5 m 30 9 

30 s + 2 m+ 40 5 +Im 20 9 + 2 TO 30 g + 3 , re + 4w 
Im+ 2 m+ 3 m+ 4 m+ 5 m+ Im+ 2 OT 4 -i m 3 o s 
. Im + I ' re 3 °s+ 3 °s+ 3 m+ 4 m 30 9 
io 9 + 2 o s + 3Os+4Os+50 s +i m +i m jo g 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 



I 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 


P. A. B a p t a a 


§ 12. OnpeaeJieHHe adcoaioTHUX jbcjihimh nporpaMMHUX 3Be3A 

FIpewAP veM npHCTynHTb k onpeAeAeHHio adcoAioTHux b 6 Jih«hh npor- 
paMMHbix 3Be3A, HyjKHO 6 wjio BbiHCHHTb cAeaysomHe Bonpocbi: XaKOBO BJIHH- 
H«e d)OHa, Kan bcahkh oihh 6 xh rHAHpoBaHHH h ouih 6 kh noJiH. 3 th Bonpocbi 

Hfc CTaBHJIHCb AAH CTaHAapTHbIX 3Be3A, T. K. AAH HHX npHMeHHJIHCb XOpOTKHe 
3 Kcn 03 HUHH h H 3 odpa>xeHHH noayqaAHCb Bceraa okojio usurp a njiacTHHKH. 

B a h h h h e $OHa. Mh yace yijoMHHaAH o tom, hto HeraTHBbi Aah 
naomaaox KanTeftHa, t. e- aah HccjieAyeMbix 3 B e3A noAyqaAHCb c sxcnosH- 
uhhmh ot 1 ao 2-x qacoB, noaTOMy 4>0H nocneAHHx 3 HawrejibHo OTAHqaAca 

OT d)OHa HeraTHBOB CTaHAapTHbIX 3Be3A- • .■ 

EcTecTBeHHO 6 biJio nocTaBHTb Bonpoc— Bbi3biBaeT ah sto OTAHqHe $oh» 
KaKVK) HHSvAb ouiHdxy cHCTeMaTHqecKoro xapaxrepa b pnpeaeAeHHH adcoaiOT- 
HblX BCJIHMHH HCCJieAySMblX 3 Be 3 A HAH MI, T. ft Hy>KHO AH Y^TblBa^ JOH. 

3 T q T Bonpoc dbiA nocTaBAeH eme H. B. KaJiaHj}a« 3e [29J. B CBpen 
padoTe aBTop npnmeA k 3 axAioqeHHio, hto Hyarno yq#TUBaTb (J)0 H h npHMe- 
HHA cAeAVioinHH nyTb: OTcneT Ha cnexTpaAbHoft ahhhh m, cpa B HH B ae T CH h& 
c OTcneTOM (fioHa «<j>, xax odbiqHO, a c OTcqeTOM He3acB&qeHHoro MecTa naa- 

CTHHKH « c - no 3HaqeHH3M E,=1000 — H E 2 =1000' *±. H3 xapaKTepHCTH- 

tic "c 

qecKOH kphboh depyrcn IgA H lg / 3 coOTBeTCTBeHHo PaaHGCT b. w. A«sr 

HHTeHCHBHOCTb AHHHH, CBOdOAHyiO OT HHTeHCHBHOCTH (pOHa. 

B HacToameit padore Mbi He noniAH no oroMy nym no H3A0>xeHHbiM hhjk© 
coodpameHHHM. BnpoqeM h H. B. K a a a h a a a 3 e peuiHAa BnocAeACiBH* 

■ oTKasaTbCH OT Hero. fleAO b tom, hto yqHTbiBaa 4 >oh othm cnocodoM, mu npH- 
XOAHAH k cHAbHO oTAHqaiomHMCH Apyr ot Apyra peayAbTaTaM no noAyqeH- 
hhm c paaHbiMH 3 Kcno 3 HUHHMH (1—2 qaca) HeraTHBaM oahoh h toh sxe PA ^ 
maAKH Kam-eftHa. yqHTbiBan 4 >oh BbimeyxasaHHbiM ny T eM, mu AonycxaeM 
ouindKy b opeHxe HHTeHCHBHOCTH 4>0Ha 1%, Tax xax nocAeAHHH nonaAaei b 
odAacTb HeAOAepJKex xapaxTepncTHqecxoft xphboh. OqeBHAno, AonycxaeMaa 
ouiHdxa b oneHxe HHTeHCHBHOCTH i})OHa I 2 dyABT pa3Hoft b pa3Hbix cAyqaax,. 
hto h Bbi 3 biBaeT HecorAacne pe3yAbTaxo B . OAHaxo nocAeAnee He hmcao MecTa, 
xoraa Mbi npoABAaAH Ty >xe padoTy de3 yqera 4>oHa. OoaTOMy mu npeanoHAH 
B A3HH0H padoTe odoHTHCb de3 yqeTa tjioHa. ,H,ah oxoHqaTeAbHoro ydewAeHHH 
b cnpaBeAAHBOcra 9 Toro mu npoAeAaAH xpoMe toto cAe;j,yioinyio pa OTy. 
Hah CTaHAapTHbix 3B63A 2 Lac h 4Lac, xoTopbie oAHOBpeMeHHO noAyqaioTCH 
Ha nAacTHHxe h aah xoTopux mu HMeAH HeraTHB 2866 (cm. TadAHuy I), 
noAyqeHHbift c xopoTXoft 3 Kcno 3 HUHeft (nocAeAOBareA bHOCTb HecxoAbxnx H3 °" 
dpaweHHft cnexTpoB c pa3HbiMH 3 xcno 3 HU,HHMH; cyMMapHaa 3 xcno 3 HUHH 
mhhyt), Mbi chhah noBTopHbift HeraTHB Ne 3221, Ha XOTOPOM Taxjxe dpiAa 
c*OTorpa(J)HpoBaHa OAHa h 3 HccAeayeMbix nAomaaox KanreHHa c 2-x qaco- 
boh 3 xcno 3 Hu,HeS. HaMepeHHe aah ynoMHHyTHX 3Be3A Hera™ 
yqe T a cjioHa ahao nonra TOJXAecTBeHHbie c HeraTHBOM 2866 pesyAbTaTU 

(Ta % U o 0 X 0 HqaTeAbH 0 noATBep)KAaeT odocHOBaHHocTb Hauinx bhboapb. Oqe- 
BHKHO 3 T 0 MY dAaronpHHTCTByeT TO odCTOHTeAbCTBO,. HTO Mbi HMeeM A&JIO c® > 
cnaBHHTeAbHofi cnexTpo^KJTOMeTpHefl, TAe cpaBHHBaeMbie ahhhh Ha- 
XOAHTCH Ha oahom h tom jxe H 3 o 6 pa>KeHHH cnexTpa h oqeHb 6 ah3ko Apyr 
ot apyra, t. e. odpa 3 yrc»TCH b tchhocth b oanHaxoBbix ycaobhhx. 
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3aM6THM, l ixo K3K ya<e ynoMHHajiocb, Mb! Bee >Ke CTapajiHCb Tan odpada- 
TbiBaib (poxorpacfjHHecKH ijioTonjiacTHHKH, q T o6bt (J)OH H3 Hera th B ax 6 hji no 
fflOSMOJKHOCTH CJiad. 


TaCjiaua XIV Qbfboimo 
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O m h 6 k a rHflHpoBaHHH. Tax na k cneKTp npocTHpajica na naa- 
CTHHKe no HanpaBjieHHio S, a pacmnpeHHe mm npoH3BOflHjin no a to 3flecb 
HMeeTCH b BHAy rHAHpoBaHHe no ckjioh6Hhio. 

riepeMemenne 3BeaAbi no 5 MonceT BW3BaTb peijjpaKpHa n HenpaBHjib- 
Han ycTaHOBKa MHCTpyiueriTa. 3th Bonpocbi H3mh y>ne dbijin pacCMOTpeHbi 
(CM. 'i 3). i-'.CJIH BCnOMHHTb BCe BblLUeCKa3aHHOe, TO HV>KHO 3aKJIIOHHTb 
'HO IIHIOKOH 3aMeTHOH OIIIHdKH THAMpOBaHUH MbI He MOrjIH HMeTb. 3to MO>K- 

ho noATBepAHTb TaiOKe hcxoah H3 cjieAyioipHx coodpaxceHnn: ecjin HMeeTca 
omnoKa rHAHpOBaHim, to OHa AOJi>KHa cKa3biBaTbcn pa3jiHHH0 a-hh roiacraHOK 
nojiyneHHbix c pa3H0H 3Kcno3Hpnen n b pa3Hbie houh; oAHano aToro ne Ha- 
OAiOAaaocb. 

O m h 0 k a n o ji ji. Kan yx<e ynoMHHyTO, (})OTorpa(j)HpoBaHHe npoH 3 Bo- 
AH.nocb »a_ n.naCTHHKC 9X12 cm, hto cooTBeTCTByeT na HaweM HHcrpyMeHTe 
njiouidAH 5 X7°. IIpe>KAe neM npncTynHTb k H 3MepeHHHM, fiyxcHO dbuio onpe- 
AeJiHTb roAHoe nojie njiacTHHKH. 

„ 3T0I “ f ■W 51 KA41 , ajih KOTopoft dbiji naKonjieH HadjnoAaTeJib- 

hhh MaTepnaA (HccjieAyeMaa nJioipaAKa), AodaBorao 6 hjih nojiyneHbi Hera- 
i’HBbi JN2 2o48 h Ns 2580, nepeMeipaa ueHxp AaHHofi njiomaAKH no a h no 3, 

COOTBCTCTBenHO, TaK, HTO Te 3Be3AbI, KOTOpbie nOAynaJIHCb B OnTHHeCKOM 
peHTpe Herarana, b nocjieAHnx cjiynanx fiacnojioxrHJiHCb Ha Kpaax njiacTHHKH. 
H3MepeHH5i noKaaajiH, hto toahoc no.ue naacTHHKH ajih AaHHofi padoTbi mojk- 
ho CHHTaTb npocTHpaioiUHMcsi Ha 5"x5°. 3Aecb, oahhm hs djiaronpunTCTByio- 
HXHX (JiaKlOB HBJTHeTOI TO, l ITO MbI IIMeeM Aejio C H3M©peHHeM ynacTKOB 

■cneKTpa iuhphhoh 18A. 

C n e k t p a ji b h a h k ji a c c h tj) h k a p h s. Ko BceMy CK33aHH0My 
ny*Ho AodaBHTb eipe oahh Bonpoc, KOTopbift bo 3 Hhk h a-hh craHAaprabix 
3B63A. 3T0— Bonpoc 0 CIieKTpaJIbHOH KJiaCCHCjlHKapHH HCCJieAyeMblX 3Be3A. 

HaMH yace dbuio ynoMHHyxo, hto MeroA, KoropbiH mh npHMeHfleM ajih 
■ onpeAejieHHfi adcojnoTHbix BeJinnHH 3Be3A, TpedyeT tobhoh cneKTpajibHOH 
KjiacCHcfmKapHH nocJieAHHx. fljin CTaHAapTHbix 3Be3 A stot Bonpoc yace 6 mji 
paccMOTpen HaMH. 
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rioKaMteM KaK o6ctoht a&iio c HccJieayeMHMH 3B63A3MH b miowaAicax 

KanT OqeBHAHO, saecb MbI He MOrjlH TaK npOCTO OCHOBbIBaTbCH Ha KJiaCCH^H- 
K8UHH HD, T.K.BHeHA.nHaia6bix3Be3/ I Maiue nonawuoxcH rpySbie omHCKH. 

OflHaKO, MbI MOrJIH npHMeHHTb KJIflCCHCi)HKaHHIO 3B63A bi.D, TeM OOJie , 

UTO KaK MbI yjKe bha©jih, oHa ocxaBjmeT ,Hac b toS >Ke CHCTeMe, Kaxyro m 
HMeJIH AJIH CTHHAapTHblX 3Be3A B CHCTSMe^D. Ho MbI peniHJIH HSMepHTb BCe 
sBeaabi THna B5—A7, HaxoAHmHeca Ha "eoahom none nJiacTHHKH (5 X5 ) : 

H T3KHM o6pa30M BbIXOAHJIH H3 TOH OgjiaCTH HJIOLU,aAKH KailTeHUa /IJUlKO 

JoSHaSS? KnaccHtDaiaiwa b Karanore BSD; eja.nocnOTH otoacxjj- 
3.5°X3.5°. B nocjieAHeM CJiynae mm .hmcjih BoaMOJKHOCTb n ^OB 

KpHtepraiMH cneKTpaJTbHoro raacca apM 

b :%zszZo°z e s:~ f “ « — 

RRH rnflRHPHHe nOOHCXOAHJIO C nOCAeAHHM .HeCMOTpa Hd 1 , 

HHH BSD, cpaBHeHHe npum-AUA n0T0My hto Ha Hama onpe- 

— ;rr; ^ » — »» "»■> 

K;!3a K BbtiiiecKasaHHOMy mojkho Ao6aBHTb erne cjieAyiomee: MexoA n P™eHeH- 

Bocra b aio6oe apeMj Koraa^oKMCTC^ noJiyHeHHo6 „a„„ npK 

™ e *no™»,™ sTa 6«aa asesaa ™„a A3, noapaBK,, cooTBeTCTByK>myK> 

™ y 3aecb JKe 3 aMBTHM, -to nonpaBKa afcanOTHO* BemBHH, 

„03 M eMy cneKTpaaBHOMy 

iTA3»ySnp B H6a^ +o-, S , P ^6 U no.,y,BTB aScoaK,™,*, Bon.™* 

— 3 S£= =MSS 

«, n n«aSB P He Mexee ^TpeM* chbmkbmb mb Ka»o„ 
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ruiomajiKH, Ta« hxo aah KaiKAOii 3Be.3Ab( Mbi hmcah B03M0>KH0CTb noAyHHXb 
9 hah 6 (b cAynae 3Be3A A5 — A7), a iiHor.ua h 6ojibiue onpeneJieHHH a6co- 
jitOTHbix BejiHHHH (aah KA 20, 41 y Hac 6biJio no 4 aeraTHBa). 

Hy>KHO 3aMeTHTb, HXO B 3aBHCHMOCTH OT 3BC3AHOH BeAHHHHbl He Ha Bcex 
HeraraBax ashhoh mioina/iKH H3MepnAHCb oahh h Te jk© 3Be3Abi, t. k. noc- 
AeAHHe CHHM3AHCb C pa3HbIMH 3KCn03HU,HHMH. IIOBTOMy Mb! HMeOM MeHbuie 
onpenejieHHH. aah 3Be3A ashhoh miomaAKH, neM aoajkhh 6hah 6h HMexb, 
cyAH no KOAiinecTBy noAyneHHbix HeraTHBOB ajih hhx. 

' * Tax hah imane, b mecTH riAomaAKax Kanxeihia H3 mh onpeAeAeHbi a6co- 

AioTHbie BejnmHHbi 176 3Be3A B h A (xaOAHiia XV). 

O uih 6 k a onpeAejieHHJi aScoAioxHOH b e a h h h h bi. Kan 
ynOMHHaAOCb Bbime, AAH Ka>KAOH 3Be3AbI Mbi HMeAH HeCKOAbKO OnpeAeAeHHH 
a6cOAK)THOH BeAHHHHbl (pa3AHHHbI© peAYKHHOHHbie KpHBbie H pa3AHHHbie He- 
raTHBbi), ap.HcJiMeTHHecKoe cpeAHee Koxopwx npHHHM aAOCb 3a OKOHnaxeAbHoe 
3HaneHHe aScOAIOXHOH BeAHHHHbl. 

C IieAblO BbIHCHeHHH TOHHOCTH HaiUHX 0 n p e Ae A eH H H Mbi BbIHHCAHAH Be- 
posiTHyio oiHHfiKy cpeAHero apHcfmexHHecKoro, npHM&HHH <|)opMyAy: 



rAe [XX] cyMMa KBaApaTOB yiaioHeHHH oxAeAbiibix onpeAeAeHHH ot apHifme- 
THnecKoro cpeAHero, a n hhcao onpeAeAeHHH. o b hi h h cji ha och aah Ka > k ao ft 
3Be3Abi oTAeAbHo (AecHXbift cxoAOeii xaOAHiibi XV). H 3 pHAa me ero 3H3 h©hhh 
6biAa BbiHHCAeiia cpeAHHH BepoHTHaa ouiH6Ka onpeAeAeHHH aGcoAiOTHoft Be- 
AHHHHbl ajih Bcero KaxaAora. OHa 0Ka3aAacb paBHoft: 

P = ±o m .o9 

9to yKasbiBaei na oxahhho© BHyxpeimee corAacne agcoAioxHHx bcahhhh, nojiy- 

HaeMblX no pa3AHHHbIM peAyKHHOHHbIM KpHBbIM f — L , — H no p33AHH- 

\Hy oS He/ 

HbiM HeraTHBaM. 

§ 13. KaTaaor aScoAiorHbix bcahhhh h hcthhhmx paccxonHHH 176 3Be3A 

KAaCCOB B H A 

B KaTaAore (xa6AHu,a XV) 3B63 ah pacnoAomeHbi no B03pacxaioiiiHM 
npHMbIM BOCXOJKAeHHHM. 

B nepBOM CTOASpe AaHbi nopHAKOBbie HOMepa sbcsa, bo btopom h xpexh- 
©m — HOM epa nAomaAOK Kanxeftna h HOMepa 3Be3A no KaxaAory BSD. He 
Bee 3Be3Abi HMeioT HOMepa BSD, Tai< nan i-iaMH 6 hah onpeAeAeHbi, nan yno- 
MHIiaAOCb BblUie, afiCOAIOTHbie BeAHHHHbl II T3KHX 3Be3A, KOTOpbie He bxoah- 
ah b KaTaAor BSD. 

B neTBepTOM ctoa6h© npeACTaBAeHbi HOMepa no KaxaAory HD. B naxoM 
h mecxoM cxoAdpax — KoopAHHaxbi 3 b©3a Aah 1950 roAa. , 

HyiKHO aaMexHXb, hxo sxh KOopAHHaxbi mbi bhhhcahah, noAb3yncb ko- 
opAHHaxaMH 1900 roAa H 3 KaxaAora HD h xadAHnaMH npepeccHH rierep- 

C a [39]. BblHIlCAeHHH npOH3BOAHAHCb C X3KOH me XOHHOCXblO, C. K3KOH A3IOXCH 
KoopAHHaxbi B KaxaAore HD. Rm 3b©3a, Koxopbie He BKAioneiibi b Kaxajior 
HD, Mbi n0Ab30B3AHCb Koop ahh ax a m H H3 KaxaAora BSD. 
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B ceflbMOM cTOJiCue AaxxrcH BHsyaAbHMe b&hh'jhhh 3se3A no xaTaAory 
HD. Hcnoiib30BajiH Aamaie xaTaAora HD noTOMy, mto BO-nepsbix, bh- 
3yajibHwe aGcoflioTHbie BeJinnHHw onpeAeJieHM HaMH Ha ocsoBe bhahmhx 
BH 3yaAbHWX BeAHHHH HpKHX 3B63A H3 KaTaAOra HD H, BO-BTOpbIX, y Hac 
H He SbiAO ApyrHX AaHHbix. 

n P H ynoTpe6A6HHH ashhux xaTaAora HD HyxcHO noMHHTb, hto ch- 
CTeMa BH3yaAbHbIX BeAHMHH 3Be3A B Hew HeOAHOpOAHa. OHa MeHHeTGH B 3a- 
BI1CHMOCTH OT 3Be3AHOH BeAHHHHbl. OAH3KO, AAH 8 P KHX 3BC3A (AO 5 m ) CH- 

CTeMa ne MeHHeTcn, BCAeACTBne xero mm moksm CKa3aTb, hto onpeAeAeHHbie 

H3MH a6C0AK)THbie BeAHHHHbl A210TCH B OAHOH CHCTeMe — CHCT6M6 BH3yaAbHHX 
BeAHHHH HpKHX 3Be3A HD. 

JX JIH 3Be3A, He BXOAHIUHX B KaTaAOr HD, AaiOTCH (f)OTOrpa<|)HqeCKHe 
BeAHHHHbl no KaTaAOry BSD. ,ZI,AH Toro, HT06bI OTAHHHTb HX, OHH nOMemeHbl 
B cko6kh. 

B BocbMOM CTOA6ue npHBeAeHbi cneKTpbi 3Be3A cootbctctbchho no BSD, 
HD, A6 (HauiH onpeAeAeHHH ) h A6 1 . IlocAeAHHe noAyqeHbi xax oxoHqaTeAb- 
Hbie 3 HaHeHHH, KOTOpbIMH MbI H nOAb30BaAHCb (CM. § 12). 

B abbhtom CTOAfine npHBeAeHbi BH3yaAbHbie a6coAK)THbie BeAHqHHbi 
3B63A, onpeAeAeHHbie HaMH. B AecHTOM ctoa6u& — BepoHTiibie oihh6xh Onpe- 
AeAeHHH afieOAIGTHbIX BeAHHHH AAH XaiXAOH 3Be3AbI. B OAHHHaAUaTOM CTOAt'me 
— hhcao onpeAeAeHHH a6coAK>THbix BeAHHHH AAH A3HHOH 3Be3AH, npnqeM B 
CK06xaX AaHbl HHCAH nAaCTHHOK, Ha KOTOpbIX 6bIAH OCHOBaHbl onpeAeAeHHH. 

B ABeHaAUaTOM croA6ue abiotch paccTOHHHH 3Be3A b napcexax, BMBe- 
AeHHbie H3 AaHHbix HacTOnmero xaTaAora c yqeTOM bahhhhh Me>x3Be3AHoro 
norAomeHHH ceeTa, t. e. HCTHHHbie paccTOHHHH. Tax xax b HanpaBAeHHHX 
B3HTHX HaMti nAoin,aAOx KanTeftna hmciotch noAHbie HccAeAOBaHHH norAo- 
meHHH E. K. X a p a A 3 e [313, to mm peuiHAH BOcnoAb30BaTbca sthm h bm- 

HHCAHTb HCTHHHbie paCCTOHHHH, COOTBCTCTByiOIAH© BHAHMbIM paCCTOHHHHM, 
noAyneHHMM H3 HauiHX AaHHbix. TeM 6oAee, hto B3HTbie HaMH unomaAKH 
KanteftHa (TafiAnua XVI) pacnoAO>xeHbi oqeHb 6 ah3Xo x raAaxTHqecxon 
nAOCKOCTH H, CA (IAOB aT&n blio, BHAHMbie paCCTOHHHH MOTAH 6bITb 3Ha l IHTeAbHO 
Hcxa>xeHbi norAomeHHeM cBeTa. 

B HccAeAOBaHHH E. K. X a p a a 3 e [311 asiotch xpHBbie saBHCHMocra 

UBeTOBblX H36bITKOB OT HCTHHHOTO paCCTOHHHH AAH K3>XAOH nAOIUaAKH KflJI - 
refiHa (KA 1-43). H36htxh UBeTa AaHbi b HHTepHaunoHaAbHoft CHCTeMe. IIo- 
3T0MY AAH BbIHHCAeHHH BeAHHHHbl y, T. e. (f> aKTO P a > npHBOAHUI,erO H3DMTOX 
UBeTa X nOAHOMy norAOineHHIO, MbI BOCnOAb30B3AHCb OljxjieXTHBHblMH AAHH3- 
MH BOAH AAH X* H B HHTepHaUHOHaAbHOH CHCTeMe. Uo C ,H p c y H 

JX )K O fl H e D OHH paBHHIOTCH, COOTBeTCTBOHHO, a 4270 H A 54.30, HTO A a eT 
AAH y, npHBOAHmero h36mtok UBeTa x nOAHOMy BH3yaAbHOMy norAomeHHKi, 
3HaneHHe y =3.7. Ecah npHHHTb bo BHHMaHne HeflTpaAbHoe norJiomeHHe 
TO AAH noAHoro yqeTa norAomeHHH mojkho AonycTHTb y paBHbiM 4.0. UocAeA- 
Hee 3HaxeHHe y h 6hao npHMeHeHo H3 mh. 

3aaH 3HaueHH6 y CE B 3aBHCHM0CTH OT HCTHHHbIX paCCTOHHHH B Han- 
paBAeHHHX npHMeHHeMblX HaMH HAOLpaAOX KanTeftHa MbI MOrJIH npOH3BOAHTb 
BMHHCAeHHH paccTOHHHH c yqeroM norAomeHHH no ([topMyjie: 

lgr = 0.2 (m — M — y CE) -f- i 

ripHMeHHH 3Ty diopMyAy HyjKHO noMHHTb, hto y CE AaeTCH b HHTepHauno- 
HaAbHOH CHCTeMe. Ecah m h M 6hah 6m b oahoh onpeAeAeHHOH CHCTeMe, to 
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AAfl m-M He HMeJio 6bi 3HaneHHH xaxaa hmchho 3Ta cncreMa h mm motah 6m 
He npHBOflHTb HX K HHTepHapHOHajIbHOH CHCTeMe. Ho, KaK MbI ynOMHHaJIH, 
-cHCTeMa BH3yajibHbix BeJiHHHH 3se3 A b KaTajiore HD mchhctch b 3aBHCt-i- 
MOCTH OT CaMOH BejIHHHHbl. 
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B CTai'be n. n. napeHaro «IUxaAbi h xaTaAOTH 3Be3AHbix Bejn«HH» 
[401 A2K)TCH TadJIHUM, no KOTOpbIM Hy>KHO HCnpaBJIHTb BH 3 yajIbHbie BejlHHHHbl 
HD, HT06bI CHHT3Tb HX npnBeAeHHMMH X HHTepHapHQHaAbHOH 4 >OTOBH 3 yaJlb- 
Hoft iuKajie. Ecjih npHHHTb bo bhh Marine, hto b HameM xaTaAore 
K3K a6cOJHOTHbie, TaK H BHAHMbie BeJIHHHHbl ASIOTCH B fleCHTHB- 
HMX AOJIHX, TO H nOnpaBKH AOAJKHbl 6bITb B 3 HTM C TOHHOCTbK) AO ABCHTHHHblX 

eAHHun,. B TaxoM CAyxae a ah craHAapTHbix 3Be3 A ao 5 m (BXAiOHHTeAbHo) mm 
HM eeM nii$ B = m H j i — o.i h, Tax xax a6coAK)THbie BeAHHHHbi onpeAeAHxncH Ha 
OCHOBe 3THX 3Be3A, TO MbI 6yAeM HMeTb: 

-O.I. 

Mto xacaeTCH HccAeAVeMbix 3Be3A(7 *?o— io*?o ),— hah hhx npnAeTCH noAt30- 
BaibCfl Ta6AHueii XVII. 

nOAb3VHCb 3THMH AaHHbIMH MbI IipUBOAH W H M HaiHerO XHTaAOra X HH- 
TepHamiOHaAbHOH CHCTeMe. 


Ta6jmua XVII obfroejo 


t>lHn 

7 ft 1 1|) B 

7 +0 — 8 m o 

rtlHo+O-l 

00 

1 

NX) 

0 

mu b 4 -o -2 

9 . 1 — xo 0 

m// B +0.3 


HtSX, MbI HMeAH BC6 AaHHbie AAH BbIHHCAeHHH HCTHHIIblX paCCTOHHIlS 
no Bbiiiieyxa3aHHOH ijropMyAe. BbinHCAeHHe npoH3BOAHAocb CAeAyiomHM 06- 
pasoM: rio BHAHMOMy paccTOHHHio m — M, HaxoAHAoeb cooTBCTCTByiomee eMy 
3HaneHiie yL.A. OneBHAHo, noAb3yncb nocAeAHHM, no BbimeyxaaaHHoft (JiopMy- 
Ae HGAynaeTCH MHHHMaAbHoe 3HaneHne iicTHHHoro paccTOHHHH r — r ■ Ecah 
HcnoAb30BaTb Tenepb 3HaxeHHe y CE cooTBeTcreyiomee HafiAeHHoray r , to 
oho .uacT MaxcHMaAbHoe 3HaHeHHe r — r" . 

TaxHM o6pa30M, nyTeM npo6 h nocAeAOBaT&AbHbix npn6AHJKeHH.fi,. nos- 
Tcpna nocAeAHHe no HecxoAbxo pa3 , mm npnxoAHAH x paccTOHHHio, ajih xoto- 
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poro cooTBeTCTByioin.ee yCh A?-i na.no sto jkc paccTomme. Oicbhaho, b Taxo u 
cAynae nojiyqajiocb hcthhhoc paccTOSHiie, cooTBeiCTByromee jxmnoMym M- 
TaxHM nyxeM HaMH BunHCJieHbi HCTHHHbie paccTOHHHH ajih Bcex 3Be3A 
Hamero xaTajiora, 3a HCKjnoneHneM Tex HecKOJibKHX 3bc3A, ajih KOTopbix He 
HMejlOCb BHAHMbIX BIISya.TIbHbIX BeJIHHHH, T. K. OHH H6 6bUffl BKAIOqeHbl B Ka- 
TaJior HD. 


§ 14 . OScyjKAeHHe pe 3 yjihTaTOB 

K coJxajieHHio, ajih 3 Be 3 A Hamero xaTajiora (Tafiji. XV) He OKa3ajiocb 
AaHHbix 06 aficojiiOTHbix BeJinnnHax H 3 Apyrnx hctohhhkob, hto 3aTpyAHHeT 
nojrnoe o6cy>KAeHHe pesyJibTaTOB. ripnaHtiy oTcyTCTBHH hx Mbi AOJOKHbi 
HCKaTb B CpaBHHTejIbHOH CJia60CTH npOrpaMMHbIX 3BC3A; ajih 3 Be 3 A bhahmoh 

BejiHHHHbi y" 9 sHeT MHCC0BHX onpeAeoieHHH cneKTpaAbHbix a6coAiOTHbix 

BeAHHHH. KCTaTH, 3T0 o6c,TO HTCA bCT HO JIHIUHHH pa 3 IKWiepKHeaCT BaJKHOCTb 
nneAnpHHHTOH b A6acryMaHCKOH o6cepBaTopHH pa6oTbi. Hhxkb iiphboahtch 
eAHHCTBeHHan 3Be3Aa, o6maa c KaxajioroM UI a e 3 h h r e p a, c cooTBex- 
CTByroiUHMH 3 HaneHH 5 IMH a6cOAK)THbIX BeAHHHH. 

HD Wb Cn Me n, A 5 Mcn.UJjiea. 

^7736 7 *“7 A2 + i “ 4 +i“8 

Ec,jih ynecTb cpeAHee cncTeMaTHnecKoe OTKAOHeHHe Mao — M cn ,ui.ie;*.= 0 “3 
(CM. § 10), TO iiGCACAHHe coBiraAaioT Apyr C ApyroM. 

OAHaxo pe3yAbTa™ AHCxyccHH ajih cTaHAapTHbix 3 Be 3 A (cm. § 10) mbi 
MOJK eM nepenecTH Ha HccjieAyeMbie 3 Be 3 Abi ( 7 ~ 9 ™$) T - K -> KaK MhI BH A ejIH - 
nepexoA ot CTaHAapTHbix 3 Be 3 A k HCCAeAyeMbiM rnraero ne MeHneT b MeTOAHKe 
onpeAeJieHHH aOcoAioTHbix BeAHHHH. 

Ha nepTe>Ke 11 Aaexcfi AHarpaMMa CneKTp-cBexuMocTb, nocTpoeHHan Ha 
ocHOBe Aamibix namero xaraAora (Ta6AHira XV) . 1 \jw cpaBHeHHH npHBOAHM 
cooTBeTCTByiomyio nacTb H3 AHarpaMMbi CnexTp - CBeTHMOCTb 1261, nocTpoen- 
Hoft H n nape Haro Ha ocHOBe Mcn.car (nepTe« 12). 

CpaBHHBaa nocjieAHHe, mbi hcho bhahm, hto ajih 3 Be 3 A A Hyxb-nyHKT 

paCXOAHTCH npH6AH3HTe.UbH0Ha I M (Mu 6 — Mcn,CKr= X M o). 

OAHaKO, Taxoe pacxojKAerme Hyjib-nyHKTa aah 3 Be 3 A A Bbi 3 biBaeT com- 
HeHHe. B caMOM ACAe, KaK noK 33 aHO, ajih CTaHAapTHbix 3 Be 3 A Mas M cn , ckt = 
= +o“2, a nepexoA k HCCAeAyeMbiM 3Be3A3 M b MeTOAHKe onpeAejieHHH a6co- 

AIOTHblX BC.ihHHH HHXei'O lie MeHHeT, T. e. H AAH nOCJieAHHX AOAJKHO 6bIA0 6bl 
noAymiTbCH, to x<e caMoe. 3 to bhaho h Ha 3Be3Aax B. ZteHCTBiiTeAbHo, 3Aecb 

AJIH CTaHAapTHbix 3 Be 3 A Mbi HMeJIH Mas Mcn,CKr = ° H HCCAeAyCMbI6 3 B 63 AM 

(cm. qepTOKH 11 h 12 ) noKa 3 ajm TO >Ke CaMoe. CAeAOBaTeAbHo, mo>kho AyMaxb, 
hto qepTexr 1 1 noKa3biBaex AeftcTBHTejibHoe pacnpeAeAemie 3 Be 3 A A, t. e. 
3AeCb Mbi He HMeeM HHKaKOrO CABHra, a B ABHCTBHTeJIbHOCTH HM6IOTCH 3B&3AbI 
c a6coAK)THbiMH BeAHAHHaMH MejKAy — x M h . b n oca e AH CM cAynae 

ecTecTBeHHo, hto cpeAH cjiynaHHo Bbi6paHHbix 3Be3A7 m 9 ni 5 B OoAbmeM 
KOAHH-ecTBe OKa3aAHCb 6ojiee npKne 3Be3ABi, neM 3Be3Abi c a6coAK)THbiMH 
.BeAHHHHaMH MejKAy - ! - ! 1 " h -|- 2 M . Hy>KHO saMeTHTb, OAHaKO, hto AHarpaMMa 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 

■ 96 P. A. B a j) j a k 

CneKTp-cBenmoeTb (neprexc 12), nm 3Be3A throb O — A e^ea m aaer 
BnojrHe peajfbHyi© Rapumy t»k kbr, Kan 3 to 3a«e»iaeT caM n. n. fl a p e*~ 
H a r O 1261, A JUt 3THX 3Be3fl a6cOJI!OTHbie B&JIHHHHhl HeJIb3H CHHT»Tb H-HflH— 



Phc. 11 Bab. 


BHAyajibHbiMH, t. k. cnocoSbi onpeAeJieHHH cneKTpajibHbix adcojiiOTHbix BeJiH- 
HHH, ynOTpe&AH6MMe B 60 /TbIHHHCTBe paSor (cm. § 1 ) , HaHHbie KOTOpWX BOIIIJIHr! 

b cboahhh KaTaAor rAHUI, ^.aBa^H b 3HaHHTe^bHoft Mepe crJiaxceHHbie; 
pe3yjibxaTbi. 
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■ 93 P-A'Bap T3H 

3a nocjieAHee BpeMH noHBHjiHCB yK33aHHH Ha to, hto 3Be3Abi Kjiacca A 
noKa3HBaioT AOBOJibHO Gojibuiyro AncnepcHio a6coji iothoh BeJTHHHHM I50i. 
3 t0 CB333HO C 60JIbIIIHM CneKTpajIbHbIM pa3JIHHHeM 3Be3A A OAHOrO H Toro 



»Ke noAKJiacca. IlocjieAHee, b cbokj oaepeAt>> Bbi3BaHO TeM, hto cncKTpajib- 
Haa KAaCCHfJjHKaUHH 3Be3A KAaCCa A CTaAKHBaeTCH C HeKOTOpbIMH TpyAHO- 
CTHMH. JfeAO B TOM, HTO BCTpeHHIOTCH T. HB3. 3Be3AbI C MeTaAAHHeCKHMH JIH" 
HHHMH, KOTOpble IlO HHTeHCHBHOCTH AHHHH K(Ca + ) 0TH0CHTC3 K KJiaCCy , 
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-a no HHTeHCHBHOCTHM MCTaAAHTCCKRX JIHHHK — K KJiaCCy F. BonpOC 0 TOM 
k K-aKOMy Tuny A hjii-i F — CAeAyei nx oraecTH, noxa enxe He penieH okoh- 
HHTeJibHo. Oaiuiko, ocHOBbiBascb fia KJiaccPKjjHKapHH rapBapAa ohh nona^aiOT 
iP Kjiacc A. /Hah sthx 3Be3A xapaicrepHa Majias CB©THM 0 CTb no cpaBHeHHio c 
ofibniHbiMH 3 Be 3 £aMH KJiacca A. AGcoAiOTHan BejiHHHHa ajih GoAbniHHCTBa 
H3 HHX HaXO^HTCH MeJKfly + 2“0 H + 3 I 0 [5 r ]. 

Kai< BHAHM (nepT6>K 11), cpeAH HccjieAyeMbix HaMH 3Be3A He BCTpenaio- 
TCH 3RC3AH C BblHienpHBeAeHHblMH aGcOAIOTHbIMH BeAHHHHaMH. 3tO HaXOAHTCH 
b corjiacHH c tom, mto npn cneKTpaAbHoft KJiaccH(j)HKanHH HaMH He Gmah 3aMe- 
HeHbl 3BC3AbI C MeTajIJIHHeCKHMH AHHHHMH. C>AHaKO, npH HaiHeft AHCnepCHH H 
KanecTBe cneKTpoB mm motah Gbi hx h He 3aMeTHTb, t. k. Ha Hauinx cneKTpo- 
rpaMMax MerajuimecKHe jihhhh b paHHHx noApa3AeAeHHHx F non™ He 
BHflHbl. 

CTporo roBopa, nona Hyjib-nyHKT Harnero KaTaAora h© H 3 yneH HaMH b 
AOCTaTOHHOH cTeneHH, mm He Mox<eM cTaBHTb Bonpoc O peajIbHOCTH pac- 
npeAeneHHH 3Be3A A Ha AnarpaMMe CneKTp-cBeTHMocTb hah o 6 scjxjieKTe chct©. 
MaTHnecKoro CABHra aGconiorabix BejiHHHH. Mu cqHTaeM sto Harneft nocAeAy* 
lomeH 3aAaneH. 

Ma pHc. 13 npHBOAHM AnarpaMMy CneKTp-CBeTHMOCTb, nocTpo- 
eHHyto ajih Bcex 233 3Be3A (TaGA. Ill h XV), t. e. b Hee BKAioqeHbi h CTaH- 
A'ap’i'Hbie 3Be3AH c HauiHMH onpeAeaenHsiMH aGcoAiOTHbix BeJiHHHH. 

3ia AnarpaMMa HMeeT 6ojiee oGmahmS bha. 

Htsk, ynoTpeSAaeMaa MeTOAHKa He toabko Aaer B03M0>KH0CTb oxBaxHTb 
sect. HIITepBaA H3M6H©HHH M ,HO H npH 3T0M AOCTaTOHHO HyBCTBHTeAbH a K 
H3M6HeHHIO M. CAeA0B3TeAbH0, MbI HOAJ^aeM HHAHBHAyaAbHbie a6cOAIOTHMe 
BeAHHHHbi 3Be3A. hto He HMeAO Mec.Ta b 6ojibHiHHCTBe H3 npeJKHHx pa Got 
A pyrux aBTopoB. 

§ 15. SMnHpHHeCKaH 3ABHCHMOCTb nOAHOrO nOrAOmeHHH OT 

xeMnepaTypbi h ycKopeHHH chaw thacccth Ha noBepXHOCTH 3Be3AW. 

CpaBueHHe c TeopeTHqecKHMH ahhhmmh BepBeH 

Kax ynoMHHaAocb Bbirne, B e p b e ft 151 npoH3BeA BbiqHCAeHHH noAHMX 
norAomeHHH hx GaAbMepoBbix ahhhh aah pa3AHqHbix 3 HaqeHHH T 0 (noBepx- 
HOCTHaa TeMnepaTypa) h i; (ycxopeHHe cham thjkccth), npeAnoAaraH, hto npa 
o6pa30BaHHH 3THX JIHIIHH TAaBHyiO pOAb HI'paeT MeJKMOAeKyAHpHMH 3$(})eKT 
IIlTapKa. 

OqeBHAHO GbiAO HHTepecHO, Kan yKa3aA HaM Ha sto axaAeMHK 
r . A. Ill a ft h, iiaflTH aMnupHnecKyio 3aBHCHM0CTb M©>KAy sthmh TpeMH 
BeAHHHHaMH, nOJIbSyHCb nOJiyqeHHblMH HaMH AHHHbIMH H C0n0CT3BHTb ee c 
pe3VAbTaTaMH BepBen. 

Tax Kax ynoTpeGAHeMbie HaMH coothoui©hhh: 

Nt H W* 

Hy’ Ho Hs 

npeACTaBAHfOT coGoft, xax mm bhacah, He noAHbie norAomeHHH, a HeKOTopMef 
npOnOppHOHaAbl-Ibie nOCA©AHHM BeAHqHHbl, BbipaJKeHHbie B npOH3BOAbHHX 
eAHHHpaX, TO Hyxmo GbIAO HaHTH CBH3b MeJKAy 3THMH COOTHOmeHHHMH H nOA' 
HblMH nOI’AOmeHHHMH HAH 3KBHBaA©HTHbIMH HIHpHHaMH AHHHH E\- 
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1 109 ?. A. S a p T a g 

IlojiHoe norjiomeHHe Ex b 6ajibMepoBbix ahhhhx aah 6ojibiuoro kojib- 
necTBa BBeaa paHHHx cneKTpajibHbix HOApa3AeAeHHft 6bijio H3MepeHo Fioh- 
T e p O M [41], flaBHbtMH KOTOpOrO MbI H BOCnOJIb30BajIHCb aah BhimeynoMH- 
nyTOH uejiH. 

CpeAH CTaHAapTHbix 3Be3A (TafijiHua III) 16 OKa3ajiHCb o6iu,hmh co chh- 
CKOM r 10 H T e P a. BnOCJieflCTBHH MbI c4>OTOrpa(J)HpOBaJIH H H3MepHAH cneKTpbl 
euie Tpex 3B63A H3 cnncxa T io h t e p a, KOTopbie He 6 biah nepBOHanajibHO 
BKJHOHeHbl B HHCAO CTaHflapTHblX 3Be3A- TaKHM o6pa30M, Ha OCHOBe 19 3B63A 
(TafijiHita XVIII) 6 hjih nocTpoeHbi KpHBbie a h 6 (qepTe>K 14) ajih H y h Hs, 

COOTBeTCTBeH HO . He H3MH HCKJHOqeiia, T. K. MbI H6H36e)KH0 H3M©pfIAH He He 
B HHCTOM BHA©; a Hs + H. H3 3THX KpHBbIX BHAHO, HTO H3MepH©- 
MaH H3MH nOJIOCKa B BOAOpOAHbIX JIHHHHX A©HCTBHTejIbHO COA©p>KHT IViaB- 
HyiO qaCTb Aa>Ke OHeHb CHAbHbIX BOAOpOAHbIX AHHHH (3Be3AbI FJiaBHOH nOCA©- 
AOBaTeAbHOCTH) H TaKHM 06pa30M HBAH6TCH XOtpOHieft XapaKTepHCTHKOH 3K- 

BHBaAeHTHoft HiHpHHbi 3THX AHHuft, t. e .MOJKeT 33MeHHTb ee npH onpeAeAeHHH 
adCOAIOTHblX BeAHHHH. 

FIoJIb3yHCb IIOCJieAHHMH KpHBbIMH AAH BCeX 233 3Be3A (Ta6jIHH,LI III H- 
XV) , MbI OnpeAeJIHAH 3KBHBaAeHTHbie HiHpHHbi SaAbMepOBbIX AHHHH Hy H Hs, 
KOTopbie AaiorcH b upeAnocAeAHHx cTOA6uax yKa3aHHbix Ta6AHU. JIah Haxont- 
A0HHH g MbI BOCnOAbSOBaAHCb HOMOFpaMMOH YH30JIbAa 1421, nO KOTO- 
poft MOJKHO AAH AHHHO& SCfX^eKTHBHOH TeMnepaTypbl T,* H CoAOMeTpHHe-^ 
ckoh a6coAK)THOH BeAHqHHH Mt> (Me — Mb + A mt>) Hafira Ig g. 


Ta6jiHua XVIII o&ftocyo 


NsN° 

3 Be 3 aa 

33*^355^30 

m B 

HD 

Cn 

HD 

Mb, Tpr 

Mb, cn 
CKr 

Ex 

Hy 

0 

-A 

m 

l 

£ Dra 

3 *?a 

BS 

+ 1 «2 

-oms 

5-9 

7.2 

2 

67 Oph 

3 • 9 

BSP 

— 

—i • 7 

3.06 

3*25 

3 

if! Per 

4 3 

BSP 

— 

—i • 3 

3.62 

4.60 

4 

0 Del 

3 ■ 9 

B8 

+° • 4 

+0 1 

10.3 

9.8 

S 

a Leo 

i -3 

B8 

—0 , 6 

+0.3 

8.7 

8.1 

6 

ft cm 

3 ■ 4 

B8 

—0 • 1 

+0 . 4 

8.2 

9-5 

7 

ft Ori 

0 . 6 

B8p 

— 

-5 • 2 

1-95 

2.44 

8 

4 Lac 

4 . 6 

B8p 

— 

—1 . 8 

346 

3 -S 3 - 

9 

y UMa 

2 . 5 

Ao 

—1 . 3 

+0 • 3 

15.6 

14.6 

IO 

a CrB 

2 3 

Ao 

+0 . 9 

+0 • 3 

12.6 

12.9 

ii 

a GeraA 

1 . 6 

Ao 

+0 . 9 

— 

14-5 

14.8 

12 

a And 

2 . 2 

Aop 

+o *9 

— 

8.4 

8.0 

11 

■57 Leo 

3 6 

A op 

— 

-2 . 9 

5 -o 

5-6 

14 

13 Mon 

4 ■ S 

Aop 

— 

-3 • 1 

5-6 

4 - 5 » 

15 

0 Gyg 

4 • 3 

Aop 

• — 

-3 • 9 

2.84 

3.09- 

16 

6 UMa 

3 • 4 

A 2 

+2 . 0 

+0 . 7 

16.9 

16.6 

17 

ft Leo 

2 2 

A2 

+1 6 

+1 4 

16.5 

18.3 

18 

d Cas 

2 . 8 

A 5 

+0 . 4 

— 

iS -3 

15-7 

19 

a Aql 

0.9 

AS 

+2 • 4 

+1 • 3 

11.0 

10.1 


2Jah Te* h A m-6 6hah npHMeHeHbi AaHHbie Koftnepa, [43] (Ta6AHi;a XIX)‘ 
t. k. TeMnepaTypHan uiKana, ycTaHOBAeHHaH K o ft n e p o m h leopeTHHecKHer 
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CojiOMeTpimecKHe nonpaBKH, BbinHCJieHHbie hm JKe, c^mafOTca HaH6cwie<£ 
OdOCHOBaHHblMH H HCBepIIblBaiOIUHMH B HaCTOHIKee Bp6M9- [44], HyJKHO 3a- 
MeTHTb, hto npn-BceM 3 tom, 3Ta uncajia ocHOBaHa aa cHCTeMe HD, npuMeHH— 
6HOH HaMH. 

Ta6jiHua XIX o&6 | oc'o 


Cn 


Am c 

Cn 

^3 (J) 

Am & 

BS 

15500 0 

-1.58 

A 2 

9680° 

—O.52 

BS 

145°° 

—1.4a 

A3 

9340 

- 0-45 

B7 

13040 

-X.18 

A4 

8920 

— 0.38 

B8 

12300 

1.04 

AS 

8510 

-0.31 

b 9 

n8oo 

-0.94 

A6 

8320 

— 0.27 

Ao 

10700 

0.72 

A? 

8130 

0.24 

Ai 

10240 

— 0.61 





Mb B39TO H3 HaiiiHx ortpeAejieHHfi (Ta6jiHnbi III h XV). 

TaKHM o6pa30M, ana Bcex 3Be3.ii, 6 njih BbWHCJieHbi lg g (cm. nocjies- 
HHe ctojiSum Ta6jiHU III h XV) . 

HaKOHeu, T 34 , 6biJia nepeBeneHa B To no H3BecTHOMy cooTHomeHHK* 

T — 

° » /r ’ 

HTaK, flJIH KaH<fl.OH 3B63flbI 6bIJIH BbMHCJieHbl HHTepecyK>IH,He H3C BeJIH- 
HHHbi: Ex H 1 gg. 

BBHfly Toro, hto 3HaneHHH nocJienHHX bcjihmhh tuib OTnejibHbix 3Be3U 
MoryT dbiTb o6p6MeHeHbi HGKOTopbiMH omnSKaMH, 3Be3flbi CbiJiH crpynnnpoBa- 
Hbi no cneKTpajibHbiM no/uuiaccaM (T 0 ) n no igg h, cJieAOBaTCJibHO, flJia 
Kaxfloft rpynnbi paccMaTpHBajincb cpenHHe 3nan6HHH Ex (Taojinna XX) . 

Ta6jmua XX Qbftncjo 


Cn 

lgg I 

4-35 

i 4-15 

1 

3-95 

3-75 

3.55 

3-35 

3 .i 5 

2.9 

B5B6 

B7B8 

B9A0 

Ai A2 
A3A4 
A5A6A7 

12510 0 

10570 

9380 

8310 

7615 

6940 

8.2(2) 

10.9(1) 

6.1(1) 

14 - 8 ( 5 ) 

15 - 0 ( 2 ) 

13.2(2) 

Ail 

4.0(1) 

8 . 7 ( 14 ) 

12.2(31) 

14.0(18) 

11.8(1) 

11.9(2) 

3 . 4 C*) 

6 . 5 (h) 

8.6(27) 

9.8(H) 

9.8(6) 

9.2(2) 

2.5(1) 

4 - 4 ( 3 ) 

7 - 4125 ) 

8.2(10) 

7 - 7 ( 5 ) 

7 . 6 ( 3 ) 

3 -°( I ) 
5 - 8 ( 6 ) 
6.6(10) 
6 4 ( 4 ) 
5 - 5 ( 2 ) 

3 - 5 (i) 
4.0(3) 
5 - 0 ( 3 ) 
5 - 0 ( 4 ) 
5 - 5(0 

i- 3 (i) 

1.4(1) 


nocJienHHH Tafijmua cocTaBJieHa ajih Hy. TaK KaK Ha Aaer aHajionm-- 
Hbie pe3yiibTaTbi, mm ocTaBHjra nocjieflHioro BHe paccMOTpenna. Ha ochob© 
TaSjinuM XX 6bum nocxpoenbi KpnBbie (Mepienc 15), cooTBeTCTByiomne cjie- 
flyI oinHM snaneHHHM : 3.95, 3.75, 3.55 a 3.35. Ocxa^bHbiMH mm ne boc- 

n0JIb30BajIHCb BBHAy MajIOMHCJieHHOCTH 3Be3,Zb 

Tohkh OTMeneHHbie BonpocnTeJibHbiMH 3HaKaMH HeHafle>KHbi, t .k. oh». 
ocHOBaHbi Ha naHHbix ajih o«hoh hjih flByx 3Be3A- OxuiaKO, riocjieflHne bc© 
JtaiOT opueHTHpOBOHHbie HanpaBJieHHH COOTBeTCTByiOmHX KpHBbIX. 
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npepbiBHcrae KpnBbi© nocTpoeHbi no TeoperanecKHM AambiM B e p b e a. 
EcJIH AJIH TOMeK, COnpOBOJKAaeMbIX BOnpOCHTeJIbHbIMH 3H3KaMH npHHHTb 
bo BHHMaHHe BHineH3Jio}KeHHoe, to 6pocaeTca b rjia3a KaqecTBeHHoe corjia- 
CHe Teopmi c Ha6jiK)AeHHHMH. OcTaeTCH pacxoxiAeHne KOjraaecTBeHHoro xa- 



% 


Phc. 15 Bib. 

paKTepa, 1 ito ho ABAaeTca Heo>KHAaHHbiM npn Tex Ken36e>KHbix ynpomennax, 
KOTopbie 6wjih CAeJiaHbi KaK npa TeoperaaecKHX BbiracjieHHax Ex, Tax h npn 
nojiyveHHH HaMH Jg g. OAHaxo, Taxoe pacxojKAeHHe Teopmi c h36thoa6hhhmh 
— o6meH3BecTH0e aBJieHHe [42, 45]. 

B M0H0rpa<|)HH A. yH 30 JibAa [42] cxasaHo, mto BbiHHCJieHHa B e p- 
b e a Hejib3a CAHTaTb npaBHJibHbiMH y>xe AJia HeOojibmax paccTOHHHH on 
neHTpa BOAopoAHOH ahhhh. TaM Jxe yKa3biBaeTca, ara Ha6AK>Ae«Ha corjiacy- 
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joi’CH c TeopHeft TOJibKO KaqecTBOHao. CjieAdBaTejibHO, nojiyqeHHbie HaMH pe- 
3yjIbTatbI MOJKHO CAHTSTb B XOpOlUSM COrjIBCHH C HMefOIHHMHCH JiaHHbIMH. 

Kai< bha«m, pacxo>KAenHe HMeeT chctbm 3th qecKHft xapaKTep. IlpH btom 
H aBOojibiiiee pacxo>KAeHHe — b noAKAaccax A1 — A2, t. e. npHfviHsuxeAbHo b 
Tex noAKJiaccax, rae HandoAe© HHTeHCHBHbi BOAopoAHbie ahhhh. 


3aoK)HeHHe 

Ha ocHose H3Ao>KeHHoro Mbi MOJKeM CA&naTb CAeAyiomHe 3 aKAK>HHTeAb- 
Hbie BbIBOAbl. 

OnbiT onpeAejieHHH a 6 cojiK>THbix bcjihthh cAadbix 3Be3A paHHHX cneK- 
TpaAbHbix noAKAaccoB B5— A7, c noMombio cneKTpOB MaAOH AncnepcHH, no- 
AyqeHHblX C 15.5°-OH Od-beKTHBHOH npH3MOH, MOHTHpOBaHHOH Ha 20-CM K3M©- 
pe 40 -cm pecppaKTopa ASacTyMaHCKOH odcepBaTopHH, cAeAyeT CHHTaTb yAas- 
WHMCfl. ’ 

MaAaa BeAHHHHa BepoHTHoft ohihOkh OnpeAeAeHHH (p=±o“ 09 ) yKa3biBaex 
OTAHHHoe BHyTpeHHee corAacne noAynaeMbix adcoAiOTHbix bgahhhh, hto, b 
cbok) onepeAb, oQycAOBAeHO bhcokhm KaneeTBOM HadAiOAaTeAbHoro MaTepH- 
aAa, a TaKHie bhcokoh TonHocTbio H3MepeHHH. CAeAOB aTeAbHO annapaTypa, 
HMeKDIHaHCfl B A 6 aCTyMaHCKOH odcepBaTOpHH, npeAOCTaBAHeT B03M0JKH0CTb 
OnpeAeAeHHH adCOAIOTHbIX BeAHHHH 3B63A paHHHX CnftKTpaAbHblX IIOAKAaCCOB 
B5 — A7 C COBpeMCHHOH TOHHOCTbK). 

XtHrpaMMa P e c c e a a, nocTpoeHHan Ha ochob© AaHHbix HauiHx Onpe- 
AeAeHHH a6coAK)THbix b©ahhhh, n0Ka3biBaeT, ito npHMeHneMaH HaMH neTOAH- 
Ka AaeT B03M0>KH0CTh OXBaTHTb Becb HHTepBaA H3MeHeHHH M H npH 3T0M OHa 
AOCTaTOMHO qyBCTBHTeAbHa k h3M6H&hhio M. CAeAOBaTeAbHO, Mbi pacnoAaraeM 
B03M0A<H0CTbIO nOAynaTb HHAHBHAyaAbHbie a6cOAH3THbie BeAHHHHM 3Be3A> 
hto He HMejio MecTa b doAbuiHHCTBe H3 npeAHAyiAHX padoT. 

CpeAHee OTKAOHeHHe Mac — M, -.,- paBHHeTCH + o “3 hto CAeAyeT CHHTaTb 

BnOAHe eCTeCTBeHHbIM, eCAH npHHHTb BO BHHMaHHe BCe B03M0>KHHe OUJH0KH. 

Pe 3 yAbTaTbI cpaBHeHHH C AaHHbIMH ApyrHX HCTOHHHKOB TOBOpHT B noAb3y 
Toro HTO npHMeHeHHbie H 3 MH KpHTepHH AaiOT aOcOAlOTHbie BeAHHHHbl, BnOAHe 
CpaBHHMbie C TeMH, KOTOpbie nOAynaiOTCH npH II0Ab30BaHHH 9 KBHBaAeHTHbIMH 
UIHpHHaMH BOAOpOAHbIX AHHHH. OneBHAHO, 3T0 OHeHb B3>KH0, T. K. OCBOOOHr- 
AaeT Hac OT H 3 MepeHHH 3 KBHBaAeiITHbIX UIHpHH BOAOpOAHbIX AHHHH, HTO 0 H 6 Hb 
3 aTpvAHHTeAbHo h npenHTCTByeT MaccoBbiM onpeAeAeHHHM adcoAiOTHbix Be- 
AHHHH, a b n 0 A 06 Hbix padoTax MaccoBOCTb OnpeAeAeHHH HMeeT nepBOCTeneH- 

noe 3naHeHHe. . . 

Hran, Mbi HMeeM ocnoBaHHe cnHTaTb, hto b AdacTyMaHCKOH odcepBaTO- 

PHH y>ne noAO>KeHO HanaAO cncreMaTHHecKHM onpeAeAeHHHM adcoAiOTHbi .< ae- 

AHHHH 3Be3A paHHHX cneKTpaAbHbIX nOAKAaCCOB B5 A7 H MOJKHO HpHCryilHTb 

K luiaHOMepHHM padoxaM b stoh odAacTH. 3aMeTHM, hto y*e iiaqaTO naKon- 
AtHHe HaOAioAafeAbHoro MaTepnana h onpeAeAeHiie adcoAiOTHbix BexHvHH 
3 BB 3 A b P HAe HAomaAOK KanxeftHa, aah o 6 hihx SBesAHO-acxpoHOMHuecKHX 
iiejiefi, a TaKJKe H 3 dpaHHbix 3Be3A cneKTpaAbHbix noAKAaccoB Bo, By H3 <py 
AaMeHxaAbHoro KaTaAora cpoToaAeKTpHHecKHX ubbthux SKBHBaAeHTOB 
B. B. H h K o h o b a [47] aah cnen.HaAbHbix ueAeft, cBH 3 aHHbix c odcyjRAeHHeM 
tiocAeAHero. 
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HaKOHen, oxMexuM, 4 to ynoTpeSjiaeMaji HaMH MexoAHKa onpeAeiieHHH 
adcojnoTHbix BeJinvan dojiee npuMeHHMa npn nojib30BaHHH cneKTpaMH MaJiOH 
JUicnepcHH, qeM bhcokoh. B caMOM aejie, t. k. 3Aect mh HMeeM neJio c H3Me- 
peHHeM nOJIOCKH HeKOXOpOH LUHpHHbl, qyBCTBHTejIbHOH K H3MeH&HHIO a 6 cOJIIOT- 
hoh BeJinqHHbi b boaopoahhx jihhhhx, to npw bhcokoh AncriepcHH CneKTpa 
HaM npHinjiocb 6 h qpesBbmagHo yBejmqHTb niHpHHy H3MepHTejibHOH mejra mh- 
KD0(}3OTOMeTpa, vto oqeBHAHO HeAonycTHMO. Hcxoah H3 sxoro, ahh t3khx hh- 
TeHCHBHblX JIMHHH, K3KHMH HBJIHIOTCH BOAOpOAHbie JIHHHH BajIbMepa, B CneK- 
TpajibHbix noAKJiaccax B5 — A7, mh moujih 6 h nojib30BaTbca cneKTpaMH Ha 
Muoro MeHbmeH AHcnepcuH, qeM Ta KOTOpyio HMeeT Hcnojib30BaHH3H hbmh an- 
napaiypa. Ha ocnoBe H3Jio>KeHHoro mh cqnxaeM n;ejiecoo6pa3HbiM nocxaBHTb 
nocjieAyiouieii 3aAaqeft Hcncuib30BaHHe AJia noAoQHOii me paSora, HMeiomefi- 
ch b ASacTyMaHCKofi o 6 cepBaTopnH 5.5 °-oh 06 T. 6 KTHBHOH npH3MH, Aaiomefi 
b coqeTaHHH c MexpoBOH KaMepoii cpeAHioio JiMHefinyto AHcnepcnro 440 A/mm. 
3to CAejiajio 6 bi bo3mo>khhm npoHHKHOBeHHe ao 3Be3A 10.5 -oh bhahmoh 3B. 
BeXHHHHbl. HTO H 6 C 0 MHeHH 0 npeACT3BJIH©T 3HaMHTejIbHbIH HHTepeC. 

B 3aKJiioqeHiie cqHTaio cbohm npHHTHHM aojixom Bbipa3HTb rjiydoxyio 
fiAaroAapnocTb AOKTopy cj) h 3 h k 0 - m a xe m a x h q ec k h x nayn M. A. B a hi a-K h a 3 e, 
noA pyKOBOACXBOM Koxoporo a BbinojiHHjia Hacxojmiyio paSoTy npn 
npoxo>KAeHHH acriHpaHTypbi. 

ABrycr, 1951. 
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B5 — A7 603060b 33AC06C? 3dAb33^d3C05 baOddxVO^O 
dbbtn^OTAO b0e°n^D0&0b &66b6%C!3A6i* 

A. 664)01606 

(*3^83) 

goAbjgc^^gob b3gJ{^)Ao, cnc>6c>3g(oAAgg om 6 o I fec>Qoob oogroAofc- 

«jRgg 6 g&b, doAoOTO(oo(o (oo3rogo(og&'g^oc> cnA doAoSg^Alig — 

Ao^Aolig (b3g^(jA«)i™o 500 goAbggtmogob l bg(oo3oAcoc>6 bo3do3ob do^oU- 

ofijoAg&o'bg (o&bco^mg^'jjAo bo(pocog). 

b3g^(5^"ob jooBmgo^og&'g^g&o Uo3do3ob de^ob oB^oAgbolg, Am^coA(j 3gm- 
Ag 3oAo3g^jA‘bg, Ucxyjvrjdgt^ocp '3C°03^ ^g^Ag^o i>&bm(m£( 5 'gAo bocoopgg&oU 
joGbotcngAob Sgoomjob, AcoSgi^boQ ^coo^gbo dAoJ^og'gc? 0 SBo^gBgc^cn&o o^gb- 
ob^Amogo'bojob (00 goAbjgcjogooo eb4)A(n6co3oob eSmQoBg&obocngob. 

* BaUAcaBnU UoSasAbo ^>A3ro{pj>>368 5340*08 bijsSspocos^cn {9083*45(3008 baqjgdsQcjiv 
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goAbggijooga) obbto^g^gAo bo^OQpggbo (oo doAojooJbgao toAo gBGo'Bg- 
Gg^tngobgbo bo(oo(ogo, Ato3g(ma50 Qco(o6obocoo6 (oogogUoAgag^oo, 3oA(oo3oAo 
06 oAo3oA(po3oAo jjboco, ooocojjSob 333(^0 o3 3Atn2i^>g3g&ob g,0(oo3Ao, Aco3- 
CT0^ 0 0 <55°^ m,: >6o3g(oArogg ob^Acoaptiogobo (co goAbggcgogcoo ob(®)AroG(o3oob 
^/oGoDg. 

obobcogSGob ob^Atoogo’feoggAo (oabgAgo(JcoAoo, 3oAgg<jgo bob-Jracoo gog- 
'SoA'So, Hggcp^o goAbgg^noogo) bSgj^Ag^o obbco^g^gAo bo(oo[oggbob goGbotjng- 
Aob. gb boSgDoco ^oSco'j/ggbgiwo oyco 1946 ^gcjb 3. go'Sogodob bg;p>3d(ogo- 
fjgcgr'i&oco (00 3333 1 947 — 48 ^r">g<y3o 2jo6broAQOg((ng5«)(^o cyco 3oAgg(mo bo- 
SgUooa G. go<mo 6 (podob 3ogA ^gooGo b3gj(jAg((go ji^obgbob G (oo K goAb- 
gg^ogOTOmgob [29]. o3ob ‘3g(pgg ) op 2,08000 Aggo, Aco3 oboboog36ob cobbgAgof*)(o- 
Aoo'Bo oAbgbg<o>o o3oAo(*)gAo bo < 3 , g]0(^o>g)2>cjb ^god^ggb bog3oAoLo bo'fegb^om oj- 
Gob joGbot)(ogA"g(^>o goAbgg^ogcn obboo(o>g(*)gAo bn(uo(oggbo. 

bogocnbob o^^oijncobo 3rooa)b<og(po obbmirog^gA bo(po(oga>o goGboljjogAob 
g,ogA(jg(mg&ob (j(pob 0(pAoG(pg(m F, A (oo B b3g^A«)(^ g(^obg&%g(poQ. o3 Soli- 
6oa> 1948 ^(oo(oo6 Ggg6 'Sgg'gcjg/] 00 ' 5 obgco boSgUocob, Aro3g<™o(j ooog(oo3oAgg- 

jgcgobbSro&^oo obbca^wg^gA bo(oo(pgcoo goGbo'fefngAob F , A bbgj^Ag^ 
jjmobgbob goAbjg<™ogooocngob. 3ogAo3 GggGo 3gbod(mg2)(rncooo6o ((ooB'bgAocoo o3o- 
Ao(*)«)Aob cogO(mbotiAobooo) oAoboj3oro o(p3(oG6(oo (oob3g(mo o3co(joGob go(oo- 
bo^Ag(ma(o F gc^obobocngob, Aob g,o3oo(j jx^Sbo'bjpgAgbo gogogA^gcggoo 3b<o<o>cora 
A7 — J55 goAbjg^oggaiSg. 

(oob3g(mo o3ro(joGob 2 ) o(po ( <jAoboa)gob < 9g(p2,gGo(^o ogro < 3g3(og^o boSgDoto 

aoa 9,5 - 

1. o&b(o(mg(5^)Ao bo(po(oob gAo^gAogSgbob 'BgAGggo GggGo o3oAo(®)gAob 
‘SgboboSoboQo. 

2. b|J)oG(ooA(5'2)C3 3oAbj3(^ogo",o 'SgAGggo obgoibooAoQo, Aco3 boAgiog^yom 
3Ag(po 3(oo(jog(ogb Jbf-ob (33£?o2gg&ob 3cngi™ oAgb (oo o3ogg (oAcob fgA(®)o- 
(mgbo cooGobAojo ogcob ^oGo^o^gbgijgo Sob'fcg. 

3. (pojgoAggbocno 3obo(gob (po^Aroggbo, An^coAy b(^oG(oo A(^g(g goAbgg- 
(mogooocngob, obg ftoSoabogg^gg go3(5go6ob oAggbobooogob. 

4. oooggoAggaocno 3obo(gob bdg^Atoogn^coSg^Ao'g^o (ooSgUoggho. 

5. boAgijgjyoco SAg^gbob oggbo. 

6 . jB5 — A~l b3g A’Qdpgo ^gj^obgaob goAbgg^ogoo obb(o(rog(5gA bo(oo- 
(ogcoo 2,'o6bo t b(ogAo jo3(5goGob g^gb oAg'Bo. 

(poggoAggaocoo 3obo(fgob (oo^Aroggao b(ogaco(oo 15.5°-ooGo borobog^ogro 
3Ao < b3oco, Aroogi^oQ ScoAgga^^ 00 oaoboo'gSGob coabgAgojJtoAoob 40-b3 Agog- 
Ao^coAob 20-b3 goSgAolig. go3gAob o^gb Aorg^o (ooob(™o6 < booGo roaogjjjogo 
igcoggbgAo 3oGdo(TOoco 1 3g(*)Ao. go3gAob ‘Sgjdo^o l:5-oo. Sojngbg^ 0 b3gj(^Aob 

bolifogoGo (oob3gAboo (Jt n^oo 1 15^/33 /7s-b 3ob(jg(oa(oo(o. nAbooooooGo 3^3(01^0 - 
qooco Soocngbo GroA3o(mgAo ^o'Soggagijgcoaob bdgJ^Agao 9.5-3(og goAbggijgogogAc: , 
bo(oo(pob goAbgg(mogt»ocngob. 
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doAoooojoo eoojgoAggboooo Sobo^o 8000(3036 £5 — A 1 ^gjCT^&ob b(5o6- 
(poA(5«)(m 3>5Abj3(magg&b ( Aro3g((»006 bcxggd3Q ( m < feg C 06Q b(0g&00(06 boAg^jQooo 
3A SC p 3 &ob 03360 (06 gi>3(5go6ob g^gb oAgb, bojooQ go^oA3cog6(poco 66bco(mg(5£)A 
bo(oo(ogoio 6gg6b ^oBbo'fepgAgbb. 

(poggoAgg&ocoo 3ob6("ob (^Aroggbo aSoogoAco (noSgg&Do (oo goA^o 3083- 
3oAgo(moo6ob 3oA«6g& , 3o ^oA3cog6(06 1948 ^>ob o3Ao(™o(oo6 1950 ^m 0 b ooj- 
(JmSbAoSjog. 

gfo^toSoboQmo^ 3*3mag6gb«)(v»o ogeo (gro^coogoAojo^o „o(mcgooA(o ^360(50“ 
(3 a Ad5nbo6Aco2)6 700 H.D.), ‘booSom 9X12 b3, Aoy 6gg6o o3oAo(5gAob , 3g3m- 
^303°^° HggboboSg&o oAgb 5 0 X?°. 

b(5o6nooA(5'(](£’o goAbjgc^oggbob (5 m -3(og) (gro^cojAoqgoAgbo b(og6co(oo 
^0 0( ^3 gjbBooboyog&ooo (4 3o5g(*)63(og), Aog boDgo^g&ob a god<™g 3 (p6 80533(0(01 
gfticobo (06 08033 ogoAojo^otig, ■gjoBobjGg^ob 03(0608 r 3gbo8R6ggo ^o'Sogg&ob 30- 
Ag3g, SoiQgSg^o goAbggcmogob bdg^^jAg^ 3080060606000 3‘yjAogo, 50(06(ngb^j- 
bjjQj'o bbgo(oobbgo g^bicoiioQooco. ^o'femSgobob 08000506 goA8gg(ooco 36oo(™oo(o 
6roA3o(nr>«)Ao g,o^6gg&")(n»cobob b3gj(»)Agbb. groggy b^ob^oAjJ'g^ 3 c>Ab i j 3 (™o3 < feg 
8(0(0006(06 3—5 obgcoo b3g^Ao. 

obgooo 5%ocn 60 b^oBjooA^g^o goAbgg^ogobocogob 3oQr>g6'g(TOOO b”)((” 52 
6 3a°(i 0 3 0 (O^A. !)• go3(*)go6rb g^gg^o oAgbowgob 3ofog6£)(mo6 3-(oo6 4-3(og 

3^63(0^0(300 '8g3(nobo^(r ) gAgbro(06 l-(oo6 2 booo>o3(og. obgoio gjb3(o- 
■boQog&o bo 3 go(T»jg& 6 b 5 3 ad((ngg(oo 80533(000 BeoASo^gAo 3 o' 3 ogg 6 £)(meo 6 ob b3g^(5» 
Agbo 7 »‘0-(oo6 9 " l -53(pg gaAbjgi^ogcoocogob. go3(5go6ob g^jgbo oftgbocogob 3o(og- 
b^oo b^ 20 6336(^030 ((>bAo ™o II). 8o(ogb()((no ogro ojAgcogg (ooggoAgg- 
bo coo 3obo(o>o t g(mobob b(»)66(06A(5'g(™ goAbgg^ogcnocogob ((jbAo^o XIII) (oo 
^V>6o3(og6o Ag boS^jUooobcooB (oogog'SoAgb'g^o 'bwgogAcoo Sgoorofo^jAo boboocoob 
bogocobgbob gj^Aggggobocogob. 

ogoAigo^gbob b(5o6(ooA(5o'b6(jooboo6gob 3o8oogg6g&£|(™o ogoo bjo^gbo, Aoo- 
3g((>cno(j googb^^orjadooco „6ocg')b(’)Ag6oo6o 3 3 Ao(»)ocn“ 3 3 Ao(5oo6 83gj(5Aoo3Aoaj- 
tg. 306000360 b(og6cn(Od bg^oogSgAo bo6ocr,(mob ^’goAroooo. 

boAgoo'gJfjoco SA'g^gbob 3obo(>og5o(p b^oBfooA^OC’ 3*Aib jgc^ogo&t’co goA- 
bggcoocn gdAbj 3 (mogg6b (360060(^0 ( 5 Ao 3 eo 6 eo 3 g( 5 Ao£)(mo 3 oAo(moJbg 6 ooo. SojAoB 
‘bo63ogAoo 'BgSoobgggo'So odQ^gb'g^o gogogoco 508(053333636060 obgooo goAbjg- 
C^oggboQ, Aoo8g(mcoocngobo(3 (36(060(^06 3b(O(m(O(0 b3gj(5Aw](n?o 3oAo(">o ( 'Jbg&o. 
gb gbg6o %g303o6(5g&b ) AcoSgi^oooQ b()(m 0A0 o^goo (5Ao3oo6(o3g(*)Ao»g(^o 3oAo- 
C? d (ij8g6o (oo B gijoobob g^Abgg^agg&b, bojooQ 3b(o(^>co(p Ao3(og6o3g go>Abgg(mo. 
gobcogoboo ,q6(o6o(too (5Ao3(o6(o3g(5Ao«)(|oo 3oAoc»6^bg&o. (oAogg “SgSoobgg- 
go3° 6gg6 gb6A3g6(m(o6(poco 3. 3oAg6 0300b 3ogA “Sgcoggbo^o 'B^gAb- 
6gA3ob bobg(o>oo6ob bobg^S^oigoo 6(5bAfn6oo3o^|(wo oBb^o^j^j^ob g^Abjg- 
CCogoo 3oAo(mo^bg&ob go^o^c^ocn (o3 30(50(^(036 SwgcTgc? ocggBo'BBogoo CKT~ 

000). ggA(o6oo6o Ao goAbgg^ogcn 3oAo(ra6^bg6ob g 3 gcgo c?c?gg'3Sc?C! , *8(og q6oo6o(« 
3obbo < fe(ogAg6b, 030 oc»g(mg6o gggcTio'bg 83(5050 boo3g(ooo(io (onngobooogob. Ilia (00 
III6 (jbAo^g&'Bo 3ooQg3”)(moo Kgg6 3ogA 3»3(ogg6g&(3((go b(^o£(06A(5g.(mo gaAbjg- 
(^033606 boo. 
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■45 -B 7 $obj)ftoU SjAmog” gafriUjggnagcna bbgj^frggvio i&bcojmg^'gAo bocoosjggJm 109 ' 

III Q^ 0 ^ 01 * 3 0^cng 633(^0 Sm^^oo 3oAbj 3c »o3<y> bo^epo 3 o!5go- UvJ _ 1 

CTO^ 0 Uo C?oc? 03 &o /y£)-b jo^o^oojocooB. („3oAbj3(mo3g5oa.“ o C p 6 o , 3 E ac r,o 60500- 

(pgg&o ^80505053636 ooA3o a gaAbjg^ogg&ob jo'Bjo'So jo533m6g6(5g&ob goljgo- I 

60500503366). Sgg^bg bgg^TIo SooQgS^^oo big^Ag^o (Ao 3 g&o HD - b 1 > 

C?o CKr gc^oegcoagao^oG. Sg^gocog bgg^o - ^AoawEfoSg^Aog^o 3oAo- \jfe 2 1 ! 

t? d ^g&o CKr-C?o6. SgAggUo— "jgoBobjBgepcoo 'BgboSoSobo go^o^Ao obbro- Bb ' * ’ *; 

bo(poQogg 5 o. SgQbAg'Bo — bdg-j^A'ggmo golgoi^gAo obbr^'g^Ao bo- ■jF-2'r 

Cpo^pgao CKr-5006 500 Sgooog bgg^o— gjoEobgGg^aoo ' 3 gbolho 3 obo ^m6gbo. I|£’ ! 

‘ 3 gg 6 ° , 36 oga) ) Atr >3 -f -0 "_ 01 l-'bg Gogirogih (^ogroBroSg^Anggp 3 oAo^ojbg 2 >b ■! 

fi 30 k 3 o’3C^ocooot oAobooSgQomQo 500 oA 303363650000. Bgg6 3 ogA 5 o 3 rogg 6 g 6 g(rr>o ■ *&! ’ 

o&bcogwg^gAo 60500503360 (jbAoqp'Bo o^grobogmoo j^Abogooj. 

Aoooo gooA^S'gBg&'ggpo 3305030530303005, cog Ao 3 gpg 6 ogp boo 3 ggoroo bSg^-. < nf ■ 

Agcgo doAog^ojbg&ob 63oAg6o, gb 3306063635*60 5080030336305 boAggo^Qoco 

3A«igpob o3 6o^ogV3ooQ (A 353060), 6050053 53^6500 6oj3oAobo Aopogc,g6ro&o Bl * f : 

goAbggcgoggaobo (^AogmGoxSg^Ao'ggwo 3oAo^ojbgboo5. Aro^foAQ boAgcpg^- Jl&! j 

(3000 3Agcpg&ob 053608 gfigg6o, b3g^Ag^o 3oAog*o.]bg&ob 50805336360 bAg- 

Cjootp 6008350050 (ob. boAgjogjQoco SAg^pg&o 60b. 5 , 7 500 9 , 6050053 ^gA(Jo- '!'*''•* !|l ‘ * ' : 

cgg&ooo o C o 6 o' 36 g C goo (^050560583^03530, 6055*05 ^Agboco — I bBgj^Ag^o 3o- f ' ' " 

Aog*0(]bg6o). 

AooaooA(3 53605605*00, Jj 50 0 A 353063606 goAbgg^ogooocogob o&booi^g^g. ’ < 

Ao bogpogpob jAo( 5 gAog 3 g&ob DgARggobob 603800550 ‘3gao5bo‘t>gr> 3 A'g)5*o goArn. Iliw ‘1 

ggg'^mo'bg 3 g(J 85Ad6o56ooAo56ob o&boo^mgjjg Ao 605005006 035305*360605080 gfi- V- • i 

gg6g&b bAgcjo < 3 ooo 6 cr>J 8 o ^305*605006 500 Jgijgog 3 ob bo'feg&'go (fl (*) o A j o b gcgg^. {pj| ] j 

(5°)* 3ogAo8 3gc"og3ob bo'bg&o '83085*360 ao3o5gg6g&«)5* ojbgb 3boo^>oo(p BO H" J 

B 5 oB^gAgo^o, 30600^06 ggAoo &goo6(pgeg b3g^Ag(p> ooo6o3o3coggArobo'3o |Bi ' 

3*05 ggA go3R6ggoo. *^gcpo6 go3oo3cpo6oAg, RggG '3ga3g8cgoo a^^aSOaD^O 210 * ftj | ! 

A 7 oB^gAgocg'So o&boo^n>g(*)gAo bo^oofoob 3Ao^gAog3g&o^o Bbr^^goo^o 5ocg3g- ^ 

Aob bgAoob ^go^aocpob bo%gbo. X 4000 -(po 6 A 4400 - 3 cpg R 3 g6o o 3 oAo(JgAo cooarj- ■ ■ 1 ! 1 

3 ob o^Acoao^otgagcgoo [29], Aob ^gcpgao^poQ b 3 g^(jAob g&o6o AA 3900 — 4500 1L J ] j 

3Ao.;](»)03gcro5p g Aoo(pAoog^go5o 3 oo{ng&o (googgb'ao. o 3 gboE^o tnogb^pg&o bo^Sg- /|- ; # v|*i. ui r 

Aob bgAoob l 3 g 3 (t)gao bo'bg&o H T , Hs H e . 330^^ gbgGo aoSooggEgEg^oo RggE ■ ■ 

306005006 bAg^po ( 3cno6or)j3ob 50^00830 bdgj^Agjg bo^gb^o Bnocnborgb bo- , 3 

tob gm6(5gAob o^gbob, Aoq do^pooB 'SAooSoiJiggojoo bo3g3oroo 500 o3ogg (pArab $f* t“> 

pojog'doAg&^cgoo 500(0 bod6g(p>gg&ooo6, 3oboo&Ao 3 o goBbobcgg Agbob ^oASrogbob (ij ' j ‘ ’ * “ : 

8016000 Rgg6 a*coog$j 3 o$aa> a 6aw 830aO 5 a 2,Oi> 605005006 jAo(5gAo- 

»g3o5o 0A0 bA'gcgo < 3ooo6oo ( ]3o 2>05«3gAob bgAoob bolgb^o, oAo3g5o o3 bo'bg&ob 
‘3056005 aoAggg'jg^o ‘bro^gob, 60506000 bo^goijgro^ 18yi, 3gbo&o3obo < 3o5o6a>!3o, v P i = 

8gbo5poAgbg55g botgioco a^ooggBgS^jgo ogro "j^ggg^o b3g^Aob '83850350 . 
g&6g&o: X4020, X4055, X4160, X4280, X4405. 

b3g^Aco<33ro(5f»53g(5A o ^5mo 50^05830 6350(50335060 'SgbAgjrrgga^oo g. <y, 
bf A003 BogAcaajco^caSgijAfyg, AcnSgjgoQ bdgQoo^gjAocp gocogo^ob^oGg&gicgoo ?4€j 
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110 ft. ft 5 CD 5 0 o 

^aJljAgbob aaba1ic»3a<p. balmBo ^Aocjob bogaGg oba ogro 'agAfig'g^o, °&° 
b3a3(5^ 0 ^ gabaBoTB ^jbaSBo gAcncgAcng^acp l ^ <r> 330 o,, C?' :> ‘bg3<'obbg6g&3S£>f> bog,a- 
6ob “benumb. 

baAgop^G 00 ' 1 aAgj^pgbob abaggba^o gbaAggb^nrobcgocn tjjaAcpcabgbooa: 

A Njl „„ "» 

Hr’ He H. 


°ij ^°C?0^ > tDC ,oc ’ ^O^CPO& 0 ,i CI?^ 0 ^3^3^ 0: 

N ± = Itl80+JiM5 . N 2 = hs^tlaH , A^ = e 


H-( — Ih v Hs = Ih & <$* He=Im 
Q ajoGoBGagb oG^gGbogmbab). 

ba^agAob baBgbob °6£)gt>bogrobaa>a b3a^A")(™ j^ob'bg cpa3c«jgocpab«)t»a- 

bob g > '33d > £)6ob ga3cobaAoGbaga£o f>6(^oAgac»o J55 — A'i gj^Gy^S 000 — B9 C9 4 

A0 — AT- obiJoAgacngbaij ^pa coocoragg}^ 8acx>ga6Bo 0^08(^x30^36300 (gmASg^o: 

Mm ~ f bi (Ni) + k ( Bi — 57), 

bofooQ ^ggAo k (. Bi-Hi ) od^gga r 33b^co(4>3&ob bag^^A-Q^ gc’ab’bg. p3"»A8«)cga 
{oa^gAo^oa 55 — 59 oG^gAga^obacogob. Ni gAco-gAcoo 1ig8oaoa8m;jaaGoe™o gaA- 
{orabacnajaGoa. gfoAS^^ro baB*)a(mgbab 3,308^33^5 — B9 330<3C? i> ' J 0^ o ' J b(5*6- 

C°*A(53^ gaAbgg(£>aggbob Sobgcpgooo, agajjcam boAgco^^Qoro BAgcpo 57 ^gg- 
g^nobobooogob, Aob l 3a^C?0&- 2> c> ^ rv, '3 o yi t )^0^ >co ”^33 (groAS^^ab (pa BA ^303^?°“ 

bob b^Ag^gg^doro 3Ag(ob, 8ogo(groorj 55 — 59 oG(5aAga(g>ob ScoQgSg^o 530" 
gC«abob ga3mbaggcgggo gaAbggegagobaongob obgcoo aGoBgGg^raba M-o bo, Arag,(nA- 
bo(j aroggQgSC' 5 ^ 'Bobo&^Sobo baAgcof^G 00 '* SAgepo. 

%g3raa(g^gAo(p>o 3gcora(oo 8raoo>bmgb ‘b^b^) bdg^Agjcp gepaboegogaGO^b, 
AmigooAQ b(Ja6(paA(5 3 *’'bgg(g’agcr>acogob, obg g>a3robagg(p>gg (SAmgjAaBg)^) gaAb- 
gg^aagboboogobaQ. 

‘brogogAoio bjJaG^oaA^GCTo gaAbggcgaggbobacngob Rgg6 jgJraGtpa 3r<iAg)a- 
60b g^oboigogaQoa, 3ag,Aa3 aAa yggC’^bacogob. aSo^enSaQ gAcoggaAcngGaboba- 
<»gob &anpag^ggo(5gcr> 0,08000,333363600 HI J g^abogogaGoa, 8ooa GSg^gb, An3 gb 
«)gaGabg6grnr>o oaocnjSob aA ga6bbgag(pgba 3oAggij>>obagaG. (g,a6bbgaggba 2,3^gC?3- 
boajpa oBgoacna(p (pa aA a5gg3a(^gbro(5a gAoa bbg^Ager /ISOdC?' 1 ^)- 
g^aboigojaQoob babaAjgb^mtp ^OtSijSOCTO^ C &^ , 3 CX> 30 kgAg>g(p<nAcgoba (pa 
CKT ga^aijgrojgbcnaG Bg(paAgbob Bgcpgggbo. 

I bg3<'Ti6ao')jga3o(pa6 g,a8ra3(po6aAg (pa o3ob g,a3ra, Aro3 gaScobagg^gg gaAb- 
ggCgagOTacngnb (7 1 ? 0— 9™ 5) gg^Gcoa 3b«K!»(o(p HD-b g^aboggogaQoa, 6336 Bgg- 
GgA(poco ^gaGabgGgcpBg, 3rogab(poGg.r> As Sbcaijgrop o3 gaAbgg^aggbob bag^cnaAo 
bg^aba^o g^TiaboigogaGoa, AcoB^gboG gogAro Sg^CP 30CCXIW3 gAcoo ^ggger 0 ^ 000 
g,a6bbgag5pabrocpGgG CKT bigJ^A'g^o (*)o3gbobaga6, a3 80^6000 RggG gbaAggb- 
^enb^oen JaAgaA^pob g^abogogaGoobaengob bBaAgb^^o bBg^A^^o g^-aboU 
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Bo — A7 (Joigiob 3a(bl)j3(mo3OTS obbcoEm*) bocoocoggSin 1H 

ggoAcorojo QBombo^o jAo^gAogSgboco. Hgtgggojo 3 bom( 2 >om(o ooA gdAbjg(g>ogb * 3 g- 
SOS'^C ’' 5 JCT^ 0 - HI QbAo^o «)jo 6 obj 6 g(m 6 o ojgBoDB^oo „goAb- 

< j3C?°30 &ocw “- 

o3g,goAo(g ‘dgggodcg’oo goj'g^mobbSrooo, Aro3 b(^)*5tpo><4>(^) goAbgg^gagcoocogob 
^OtJC^clC ? 0 <jC3 ,:>boi 3 f, d' :> 0 oob 'Bgbodrggbgi^o Q(pm3o<™gbo oA 0 (T!g 3 ij(Jg 2>0 gAoo 
jggj^obb. gb So 6 b ojAgmgg gAcn ^ggg^oblig 3oggo6oi£>o boAgro'gjQooo 3Ag(og- 
bo(po 6 o(j ( 6 ob. 5 500 60 b. 7), bo(oo(j ’ggA^o^gbob gobBggo, org SogojggbcQ 3bg(o- 
.gg^o)&o'3o gggcgo Ugbod^gghgcg (j(om3o(g>gbgbb, ScoboiwmjoBg^n'bg 3g(*jo oA oAob. 

6*0 <a 03 b 0 a " ;> & c,3cnb:, l j3Cr03 3°< ;>b -j3C! ,i5 30 ab J^goBob oAggbBo, oj '3gg r 
ggdimm aggboAggb^o BSD-h gcgobocgogoQooom, 3ooo ■gSg^gb, Aom3 gb £)jo 6 obg- 
bgiwo 2 , 3 (J!)omggbb o 8 ogg bob(*)g3c> < 9o, Aoq ^gJoiGjoC) b^oB^oAj*)^^ goAbgg<™ogg- 
boboojgob — HD-b bob^jgSoUo. 3ogAo3 go^og^ggo^gm & 0 2>33' br ' ,,3,:) gggc?& B$ — A'l 
^)o3ob goAbggi^oggbo, AroS^g&oQ dcng^Qgtnijbgb cgoAcgo^ob goAg,ob oAgllo 
(5°X5 0 ) 500 o3ggoAo(g 2 , 08003 ( 0000(0005 go3(^go6ob oAgb o3 g^A^^gbo^giiB, Aoo3- 
(^obcogoboy 3 m( 3 g 3 i g(£’oo gjgoboogogoQoo BSD-^a (3.5°X3.5o). "lgoBobgBg^ DgSco- 
b 3D3 0<3 ° 2)3i^ tnb 5? c> bo'3'go(wg&o ^ggboAgg&^gii 3boo^m(o HD-b gQ^oboggogoQoooo 
(go o3obooogob, Aoooo coogo(go 6 oggg'droiAg&oo ^jbgBo Q(goo3o(mgbo6o, Aoo 3 (^gbo 0 
gcgAca bBoAoQg agbgCJO ^)' 1 3jAooo<™ goAbgg^ogooooogob, go^og^ggojjgco 3r<,l 2>30 b ' 
•qooBo boggonoAo bg<£>obo(mo g(moboogogo(goi) ggg^o goAbgg^oggbobo go3(J,go6ob 
BggB 3ogA 2 ,* 3 mbogg^»>gg ^AggbUo, oSocooy, Aoo3g(re>coocogobo(j SooQgBgjg 0 ogoo 
gijgobogogoQoo BSDAio. o3 < 3g3cnbgggo'3o, Aoo(ogboQ bbgooobo Bgg 6 b ^oBbotjogAgb- 
bo> (oo BSD-b 06 HZd-b goBbo'fejggAgbb DooAob gAooo ^ggg^obob ojoAg^gbUo ogoo, 
^33 b 3 o (J>g2>C° 0cn 3om gc^bb, boo(g>oo gggAoo ( 00(00 2 ,oBbbgogg&obob 

(obgooo ‘SgSoobggggbo bggAo oA gooogo^o) — • bollgo^oo SBo'BgBgcgtobob. obg o3o- 
( 5 <n 3 30 ^( 3300 ( 0000 , Aoo3, oA 2 , 3 ^ 006(00 A* <>3 boJSg'Bo BgSoo^Sgbjgcgo dAo^ogo, 
■oA 5306 ( 000(00 bogbgboon (ooggA(p6oo2>oo(oocn RggBb 2 ) o 6 bo t b(ngAg&b. 

go3(Jgo6ob g(Jgb oAg'So (KA N 2 N 2 20, 22, 23, 25, 26, 41) KggB 3ogA jo 6 - 
‘bo'b(ogA' 2 )(moo B (o* A (^o3ob 176 g'iAbgg^ogob o&boa^ggdsAo bo(oo(og (ob. XY 
(jbAo(mob 3g(jbAg bgg^o). 

^oBboli^gAob 0 (m&oo:o Q(poa3o(mg&ob 3(joAg 36o'3gBgc»fo2>o (p=+0”09) 
Sogcoocog&b 3o(gg&«3C: obboo(gg(J) 2 ]A bo(oo(ggcno 'SgboBo'SBog ‘BoBo^oB oooBbSroSo'bg, 
Aoq 02030 b 3bAog (ooSoAro&gbgcgO'S ^^dgoAggSoo^o 3obo(j>ob Sojnoijgo boAobboro 
(go fjAgoogg g ) o'feco3gg5ob (oo(go bo'fcgb^ooi. So'Bobo^oBg, o&obcojg^bob oobbgA- 
go(*)coAoo‘3o oAbgb'gcgo o3oAo(*)gAo ^god^gjgb 0 (gAo 6 (og(m bdg^A^]^ Jgg^obcoo 
-B5 — A~l goAbgg^nogg&obocogob obb(n(m' 2 )i)' 0 A bo(oo(ogcno coo6o3g(gArogg bo'b^bCoco 
gjOBbot^gAob bc>*9^go(ggg&ob. 

obbooiTO'gtJ'gA bo(oo(ogcoo KggBo 3co6o(jg3gbooo ^agbgijgo b3gj(^Ao — bA^goB- 
go(mgbob (ooog, Ao3o (Bob. 12 ) i g^gg 6 gbb, Arm'd Bgg 6 3ogA aoSomggBgbgcgo 3gcom(oo 
boB'g'iC’gb'ib ggod^ggb ogocogoboaco At-ob (jg^otogbob 3omg(mo o 6 ( 5 gAgo(mo. o3ogg 
(oAomb, 3gcoom(oo bog3oAobo(o S^AdBrobooAgo M-ob Qg(mo(g>gbobo(g3o. So’Bobo^o- 
3gi a 3 ^j 3 b bo’B'jgo^gbo 3ogo(gomom goAbggijgogtn oB^ogo^gotro^jAo obbom(g>' 2 )( 5 ' 3 Ao 
bo(go(oggbo, Aobo(j oA 3^rm6(go 0 ( 0305^0 Boig^ Aog ojoAoB^g^ boSjg'BormgbBo. 
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I J.J2 b. 2> a to o> a o a 

ga<oabAa A/ a6 — Af T pr (Jro^oo ±0 3, Aoq 3655 a fiaowga^roU 
bA«jc?ooco &«j 6 g&Aogo( 5 , 053 Sogopg&co 3 b<) 5 ug<)c»cn&o'Bo 3335 ^ 'Bgbadiwg&ge^ 

(jjocoBo^g&gbb. 

bbga ^ a aA<ogbob SroBaogSg&coaB '3g C oaAg2>ob ' a OC?O50 2> ° 3o’a cooo,> 0 2 > 0® o3ol> 
bobiAagbcr^to. Aco3 fi 30 6 3 o 3 A ' a^aa^OC ’ 0 gAo$gAo«)3g&o ggod^ggb ab- 
btn^«]( 5 «)A boQoocogg&b, Aoo 35 ">g&o(j bagbgbooj 'Bg^ooAgbocoo aAoaB ^ga^batoob- 
batigbob 0 ^ 303 ^ 0 bdt)Ao bo & a 6 ggbob b3aAgbooo 80^3 5 m abbo^^A bo{oo- 
{oggboaB. gb gaA & a(o Ra 6 b XI QbAo^g, Aco3c?ob mA «)ga 6 abg 6 g 5 ig bgg^o- 
3myg3“gcroo 63360 ^E^gggbo 5 °$ *> 8630*33 — bg^Aobo {oa3a'g6 t bgc?oba, 
Am3ci>g&oQ baAggb.c’mbco 6 g 6 Hy-b g^oga^gB^gAo bog>a 6 oco (goJ(5«Aoo'3o). 
(gbo.(ooo, Ato3 gb aAbgbooioa, A* 35 og 6 a 5 oa 0 ggaBoagob'goj^gbb ^ga.^bapob ba- 
■fegbob g^gogoerg&cfJS ^ 0 bojaBggbob jyj'bfoSgobagaB, Aa (} 3 ArogroAQ yjggg ojp* 
Batn^gaSo, bgc^b "jU^ob ibbra^'g^'gA bo^o^ogooo ^aBbalicggAgbob SabtobAog;, 
^aA3iogbab, bmcgm a3 a goB 6 bg 6 g^b go 3bgagb ba3 a '3aor 1 gb , 3o jjgg^i^g {00550 
36o'Sg6g5"><oba a^gb. 

go 6 oo{oo 6 figgS 3ogA acggbfl^ jo^goEob aAggbob aoSoAm^^W oAbg- 
&<A&b < 9ooo6m53ob bA«j{jo go3(ogg(«ggo, < 3gbA^crg^a i 2 ? 0 3* baAadpb 3ogA [31],. 

&»t?.*3?33 0 6a cn 2,3gboAggbi^o a3oo* 500 gaSr^ggoogacga &30 6 ° 3ro6oog3g&o{ooS 
g^gbg^o bocjvg^o 3o6do{mg&ob < agbobo3obo 3g'38aAo ( 5o 8 a 6 do 5 p>gbo. Boot “)3g- 
^gb, Am3 oc«g&«)C?o gab$go6ob aAggbo aaE^aagb-gegca doe»oo6 ob^fo gaC^- 
(^ogob bobA^jggbooaB 550 SaBaba^aSg bo^gi^o 3o>6do{jr>gbo bog3om{p OjjJBgbro.coa. 
{o«3abo6jjgb£){»o goAbgg^dgco'BroAobgcfj'Bo bo6acmj”ob I 3coo6cnj3pOT. %g6 ga3rog- 
ojgdcggm ^gBSaAo^o 3a6dot"*gbo figgBo ja$a5«>co a ob <j3gS">a ga.Abjgc^agobacngob. 
3o{og&jjcro 'Sg^gaflbo 3w(jg3ge»oo> XV QbAocgob SgcoroASgftg bggd'Bo. 

Qbo^ooa bart 6 : (JgAgbc® 0300 , AcojcoAq aBal&g aga^o. g. 53 a o 6 3 a 3o^goa)ocoa, 
*gg 6 o 3 fo 6 aQg 3 gbob bocgfldgg^'kg 3ro & ggdgb6a gadoAo^o {oaBro^gby^gba 
ba^gAob babgbob g^goga^gB^A boga 6 gba £ T , ‘bgcpadoA*^ (*)g33gAa^Aab- 
T 0 C?a bo3do3o.b da^ob g— afi^aAgbab < 3roAob (oa 53 a a gg 5 oaAgb.oa ob gg A 3 gob 
mgmAoy)^ 3to6aQg3g6coaB [5], 

6a3<og6o oyo {jaBrojocogbgengba & *CT a aAob ba'bgbnb bA^C? ofy O^o- 

Ni 

{^g 6 ( 5 »gA bog,a 6 ggbba {oa BggB 3ogA ga3rogg6g&'gcp <gaA(oro&g&b ‘SmAob: ~ 

Nt , A(o3{mg boy ^aA3ma{ogg6g6 aAa bAg^ oB^gBbogro&gbb, 

Hs He 

aAaSgco a3 ggaBabgBgcgoaa AajnaQ 3Aro3coAQog^ bo{o«coggbb. a3 3o1s6o(». 
3 a 3 cogogg 6 goci go"] 6 ( 5 gAob [41] 3co6a(jg3g&o. 

g 6a3tog6o ogro gBtro^joob [42] 6co3cogAa3o{oa6. «)ga6abg6gc:o odcggga- 
ba?«)a{™gbab g®3<ogmo> )g g, o^»g 3n(3g3acroa g^g^lD^ 0 Ca^O^CS^ bn- 

^Bca3g(*)A<g5mo abbroijnwj^vijAo boqoojog Mb {Mq =JWB6+Awa)- T 3 0 CJ* Arne afng2>«](™o 
« a o>g<oo3gAob [43] 3co6aQg3gbo55aB, bro C « iWB — bggBo a a6ba < b C ngAg&o{5aS. 
aaggaAais yggcga 233 gaAbg 3C: agobaa)gob (a^ ‘Sgcoob agAgoogg b(5a6{oaA- 
gaAbggc^aggbo(j abbco^g^^A bojooQogma BggBo gaBbabcngAgbcoo; III ybAo- 
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BS — A1 <J)o3j6ob bbgj^ftgcgir) o&bnom'jxJygfto bocpocjgg&o 113 

f»ob SgcngAooSg^jg bgg^jo) ^oSrooigcgocgo ogoo Ex C? 0 * Igg (BocrO^tDC 0 SSoUgGg- 
jmco&o 6 o 3 roQg 3 «) 5 «oo Ilia, III 6 (oo XV, (jbAo^gbob coA ggoGobgGg^ bgg^j'Bo). 
o3ob 'BgS^ga g^Abgg^cgg&o C9'5X2.'3 ( 530 & <DC?‘’ l^g^Aflcgo jggjegobobo (To) 
(go Igg 3obg(pgooo (go, SoDobo^oSg, g^ggcg j^ggigobocngob joSobo^gg&m^oo Ex- b 
bo'Sgocgro 36o‘3g6gcv>ro&o. T 3( p {^(gaggoGo^o ogeo To-Do (j 6 m&o£”o (ooSrogo^g- 

To = -y=-- 

g33oAog(«o (godcojOQog&g^g&o < bg3(n3oo}ocng&£)(g> bo3 bo(go(ggb UroAob 
(Ex lg g, To) Qbo(oO(g ■gbggbg&b cogroAoob oogobcniAog cooGbStnaob < 50 jgoAgg&g&- 
0006 (Gob. 15). 

(o 0 b 3 g G 0 . 255 — A7 b3g^J(5A«)(g>o ^OdCT^gaob gaAbjg^ogcoomgob o&obco«)3- 
60 b m&bgAgojJooAooDo oAbg&gijgo (goStgAocoo o3oAo£)£)Aoco 3o(gg&£)<£>o 9(j°A<) 
(oob3gAboob bSgJ^Agaob booggdgg^Iig obb<n(g>£)(«)£)A bo(go(ggcno £d 6 bot>(ggAob 
Q(go ^)G(go boocogocgcob ^oASo^g&ooo < 3gbA")(g>g&”'](">0(O. 

o&obcnw|3Gob tn&bgAgo^coAoo'Bo gjjgg SoggoAo boc^dggijgo B5—A7 0 ( 0 - 
Ao 6 (ggeg> bBgJ^A'g^ ^GJ^^bcno goAbjgijnoggbobocogob o5bro^n'g(®)'gA bo(go^pgc»o 
bob^gSo^A ;j ) o 6 bo < b(ggAg&b (go “Sgodjggao 'Sgg'gco&gcn gg&So'broBogA SgjDom&ob 
o3 (ooAjyflo. DggGoUGoga), Arr»3 jo3(*)go6ob 3oog(m Ao^ oAgg&Do wjjgg to^yO^Cr 0 * 
(goggoAgghoOTO 3obo(g>ob (go^Amggbo (go oaboi^gj^gA bo(oo(ogsoo goBbotiQigAo 
goAbjg^ogm ob^AtnGmSoob SoliGg&obocngob, bolirojo^MQo, (go o^Agasgg AKgg)(g>t» 
jB8, 59 goAbgg(g>ogcoooigob g. GogroGcngob g^d'^gcrg^CA'acgo <3qAomo gj- 
gogo(ggG(*)g&ob cg'gG(go3g6(*)'gAo jo^o^gr^ocgoG — b 3 g 0 oo(g>£)Ao So'bGgbobocogob, 
Aoo3cgg&o(j (gogog'SoAg&gcgoo 3<n(gg3g](mo joj^o^cn^ob ^oSroggGg&obo (go (oob- 
g^boobcnoG. 

5t»i(gcob O(gg6o'36ogcn, An3 GggG 3ogA 2 j o 3 mgg 6 ga i ")(">o o&bro(g>«)(*)£| Ao bo- 
(oo^ggbob ^oGboIiQigAob 3go^ro(go "j^Aro ^oSrobo^g^oo 3(joAg (gob3gAboob b3g^(J- 
Ag&ocn boAjga^gm&obob, go(gAg (oo(go (oobBgAboobo. SoAot^oq, 30600(006 oj 
bo^3g bo'bgb'Bo Ao(go(g g ) i)Aggg'giTOO bo^oGob— o&bro(">£)(*)'gAo 

bo(go(gob (jg(go(g>g&obo(g3o 3gAd6ro&ooAg 'brotjgob go'btnSgobcooG, (go(oo (onb- 
3gAboob b3gj(5Aob '9g3a>bgggo'3o RggG Smjgob^gamjoo do^gooG g>o^gg(oo(og&oo 
SogAroggn^coSg^Aob botifriSo ^Ao^ob bojoGg, Aoq, (jbo(ooo, (gogj'Bggbg^oo. 

o^g(goG ^o3n3(goGoAg, obgcoo o 6 (Jg 6 bo")Ao boligbobocogob, Acng,roAo(joo 
^go(g>&o(gob &o(g>3gAob bgAoob bo'feg&o 2J5 — A7 b3gj(jA'g(m ( 3ggg(jgobg5'9o, GggG 
t9 0S30 d Cr rr> aao^^ao^c ’' 3 J°C?M yv 1 * 0 ™ ^O^Ag (oobBgAboob b3gJ(5Ag6ooo, go(oAg 
o3ob ^g^dijgggb g^SnggGgb^jcgo o3oAo(5^)Ao. IigSraGocn^goSob bocgg)dgg(g a 6 g, 3o- 
%o6'3g^oo.6o(ggci(o Soj^gobGoo (gobob^jcg ojGob ‘BgScggj, o3n(joGo(g, 3bg,ogbo bo3gj- 
^ocog iobocngob, gjoSroggGgbo o&oboo^)'3Gob nabgAgo^^Aao'Ho oAbgbgjqgo 5.5°-oo6o 
bocnbogj^ogro BAo'feSobo, An3g(g>o(j od(gggo, 20 b3-oo6 go3gAoba>oo gro35oGo- 

(joo'So, bBg^Ab bo' 3 «) 0 (mcr> boIirogoGo (oob3gAboooo 440^2/33. gb'Bgbod^gagcgb job- 
(gob ^QCg^gg^Cg^bob g | o t feA(oob 10™ 5-3(gg, Aoq 'gcgogro^ ( 00 (g oG(JgAgbb ^oA- 
3roo(gjgGb. 

oasob^jn, 1951. 

o6»bco. ob^Awigo'b . coGb, Go'gjm., >fe 15 
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O&ClUCQ'OaSOli < ilsS6(n‘80‘b(W'OA0 (n&l>OA366(nAOOb &0'OCT00060 15. 1953 

®iOM£TEHI> ABACTyMAHCKOH aCTP 04>H3M4ECK0K ObCEPBATOPHH I* 15. 1953 


OCOBEHHOCTH 3BE3A CnEKTPAJIbHbIX 

KJIACCOB OhBh PAC 1UHPEHHE 3BE3£HbIX ACCOUHAUHH* 

A. 4>. TOPOHA5KAit3E 

BBefleHHe 

HsyqeHHe abhjk©hhh OTAeAbHbix 3Be3A h 3Be3AHbix rpynn hbjih&tch oa- 

■JHOH H3 OCHOBHbIX npoSjieM 3Be3AHOH aCTpOHOMHH. HapflAy C HCCAeAOBaHHeM 
.npocTpaHCTBeHHoro pacnpeAeAeHHa 06'beKTOB, HMeiomHx pa3AH4Hbie $H3Hqe- 
«CKHe xapaicrepHCTHKH, HccjieAOBaHHe 3aKOHOMepHOCTeft hx ABHJKeHHH npeA- 
•CTaBABeT C06oft MOLUHOe CpeACTBO AJIH n03HaHHH CTpOeHHH H pa3BHTHH 3Be3A' 
HblX CHCTCM. 

r n BpeMeHH imoHepcKHx pafioT XVIII Bena, othochiahxch k nepBbiM on- 
peA> :i OHHHM Co6CTB©HHbIX ABHJK6HHH OTA&JlbHblX 3Be3A, aCTpOHOMH H3K0I1HJIH 
■orpoMHbift MaTepnaji no ABiOKeHHHM caMbix pa3AHHHbix 06'beKTOB, Hacejinio- 
hihx TajiaKTHKy. C HaKonjieHneM AaHHbix 0 co 6 ctb©hhhx ABHJKeHHHX h Jiyne- 
-BblX CKOpOCTHX TaAaKTHHeCKHX 06'beKTOB CTaHOBHTCH B03M0>KHbIM CTaTHCTHHe- 
-CKoe H3yneHHe xapaKT©pncTHK ABHJKeHHa AaHHoro KOMnAexca 06'beKTOB b 
A eAOM. CTaTHcrnnecKoe H3yneHne ABHJKeHHfi 3 b© 3 a pa3AH4Hbix cneKTpaAbHbix 
KAaccoB n conocTaBJieHHe pe3yAbTaTOB TaKoro H3yneHHH c pe3yAbTaTaMH hc- 
*cAeAOBaHHH npocTpaHCTBeHHoro pacnpeAejieHHH 3Be3A asah B03MoxcHocTb 
BblflCHHTb OCHOBHbie CTpyKTypHbie 0C06eHH0CTH H AHHaMHAeCKHe XapaKTepH- 
vCTHkh MAenHoro IlyTH. 

ripHHU,HnHaAbHO HOBbie BaJKHbie BtJBOAbl B 3T0H OTpaCAH 3B63AH0H aCT- 
poHOMHH npHHaAJie>KaT cobctckhm acTpoHOMaM. IIocAeAHHe hoaojkhah Haqa- 
-ao nAaHOMepHOMy H3yqeHHio 3Be3AHoro Mnpa Ha nponHoii ocHOBe o6iiiHpHbix, 
TmaTeAbHO noAo6paHHbix h noAroTOBAeHHbix aah ct aTHCTHqecKoro aHaAH3a 
1 Ha6AiOAaTeAbHbix AaHHbix, b OTAHnne ot yqeHbix 3anaAa (/Ijkhhc, Mhah 
H AP-), KOTOpbie, H3yqaH OTAeAbHbie BOnpOCbl pa3BHTHH 3Be3A H 3Be3AHbIX CH- 
CTeM, III AH no nyTH HrHOpHpOBaHHH H3BeCTHbIX (})aKTOB, CTpOHAH CBOH TeopHH 
Ha 6a3e npeAB3HTbIX HASH, npOAHKTOBaHHbIX HAeaAHCTHHeCKHM MHp0B033pe- 
HHeM 3THX aBTOpOB. 

PyKOBOACTByncb BaxcHbiM npHHHHnoM ABaAeKTHnecKoro MaTepnaAH3Ma — ■ 
npHHn,nnoM eAHHCTBa Teopnn h npaKTHKH, coBexcKHe acTpoHOMbi yAeAHiOT 
6oAbinoe BHHMaHHe HaKonAeHHio h TmaTeAbHOH o6pa6oTKe Ha6AiOAaTeAbHbix 
AaHHbix (IlyAKOBCKHe KaTaAorn co6cTBeHHbix ABHxreHHH, Cboahmh KaiaAor 
napaAAaKCOB h a6coAiOTHbix BeAHHHH, Cob©tckhh KaTaAor nepeMeHHbix 3Be3A 
h AP-) h aHaAH3y 9 thx AaHHbix Ha ocHOBe coBpe-MeHHbix xeopHH, co3AaBan TeM 
caMbiM npoHHyio 6a3y ajih AaAbHeftiuero pa3BHTHH nepeAOBOH coBeTCKofi 
^HayKH. 

ripHHIIHnHHAbHO Ba>KHbIM BKAaAOM, HMeiOIAHM 60AbIII0e Te0peTHK0-n03~ 
HaBaTeAbHoe 3HaneHHe, hbahkjtch padoTbi n. IT. n a p e h a r 0, b.B.Ky- 
,;k a p k h h a, b. A. B 0 p 0 h h, o b a-B e a b h m h h 0 b a, n. T. K y a h k o b- 

* CTatbsi upeACTaBJiaeT cofioii ociiOBy KannnnaTCKofi AHCcepiaunH aBTOpa. 
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]16 , A. O, TopoHjjKaj3e 


c k o r o h Apyrux mockobckhx acipoHOMOB, nocBHiueHHbie H3yneHHio hhhc— 
M3THHeCKHX H Cj)H3HHeCKHX XapaKTepHCTHK OTAeJlbHblX rpynn odbCKTOB, HM6- 
lomHx o6mne CBOHCTBa, odHapy>KHBaeMbie h© TOJibKO b (|>H3HHecKHx HBjieHHax, 
ho h b oco6eHHOCTHx npocTpaHCTBeHHoro pacnpeAejieHHa h ABHJKeHHH. 

B. B. K y k a p k h h [10, 1 1] fipoeeji MHorocropoHHee HCCJieAOBaHiie npo- 
CTpaHCTBeHHoro pacnpeAejieHHa nepeMeHHbix 3Be3A h cc}>opMyjiHpoBaji h ao- 
Ka3aji caeAyiomee nojio>KeHHe: «Pa3JiH?HbiM CTpyKTypHUM ht 

BOSpaCTHbIM (j)OpMaLI,HHM /M 3 T 6 p H H BO BCeJieHHOH CO- 
OTBei'CTByiOT pa3JiHiHbie t h n bi sjieMeHTOB coaaBa, 
b aacTHOCTH, pa3JinaHbie t h n bi nepeMeHHbix 3Be3A> 
111, dp. 271 

- n. n. II a p e h a r o BbinojiHHJi paA padoT, nocBameHHbix H3ya©HHK> abh- 
,}KeHHa h npocTpaHCTBGHHoro pacnpeAejieHHa mapoBbix cKonjieHHH [301, njia- 
HeTapobix TVMaHnocTeH [311, nepeMeHHbix 3B63A Tuna RR JlHpbi [22], AOJiro.- 
■nepnoAHnecKHX n,ei|)©HA [23] h BbiBeji AHHaMHnecKHe xapaKTepncTHKH OTAejib-^ 
Hbtx noACHCTeM TajiaKTHKH. ripn 3tom II. II. IlapeHaro dbijiH Hcnojib30- 
BaHbi HOBbie opHrHHajibHbie mctoah odpadoTKH HadjnoAaTejibHoro MaTepnaJia, 
CBodOAHbie OT OrpaHHHeHHH, CBH3aHHbIX C paCCMaTpHBaHHCM 06 -beKTOB Hai 
dOJIbUIHX paCCTOaHHHX OT CojIHHa. CaeAy©T OTMeTHTb, HTO 3TH padOTbl BbinOA- 
HeHbi Ha ocHOBe noAHbix h TinaTeAbHO odpadoTaHHbix HadjnoAaTejibHbix AaH- 
Hbix H, B 3T0M OTHOUieHHH, He HMeiOT nOKa paBHbIX B aCTpOHOMHHeCKOH npaKr 
Tune. CjieAOBaTeJibHo,, b HacToamnH momcht, napaM©Tpbi, xapaKTepH3yiomHe- 
AHHaMHaecKHe oco6©hhocth raaaKTHKH, noAyneHHbie b sthx pa6oTax, hbjiht- 
lOTCH HandOAee BepHbIMH H H 3 AeJKHbIMH. 

AHajiorHqnbie pafioTbi 6biJiH BbinojiHeHbi n. r. Ky^hkobckhm v\21 r 
H3yqaBUiHM npocTp aHCTBeHHO© pacnpeAeJieHne h ABH>xeHHe AOJironepHOAHHe- 
ckhx nepeMeHHbix 3Be3A Tnna Mnpbi KuTa h K. A. BapxaTOBon [61, 
HCCAeAOBaBiueK Te a<e Bonpocbi OTHOCHTejibHO pacceaHHbix 3Be3AHbix exon 

JieHHH. 

Bo Bcex yKa3aHHbix Bbirne padoTax paccToaHna H3ynae.Mbix od'beKTOB hc- 
npaBJieHbi 3a KOCMHnecKoe noraomeHne Ha ochob© Handoaee tohhoh ajih cbo- 
ero BpeMeiin h yAodHofi mbtoahkh, npeAJio>KeHHOH n pa3padoTaHHOH 
II. II. IlapeHaro [24, 25], hto Taioxe yBeAHHHBaeT HaAeiKHOCTb bhboao^ 
3THX padOT. 

B pe 3 yjibTaTe ynoMHHyTbix h HexoTopbix Apyrux HccjieAOBaHHH Hy>KHO- 
cnHTaTb ycTaHOBAeHHbiM (JiaKTOM, hto rajiaKTHKa coctoht H3 HecKOJibKHx Ae- 
chtkob pa3AHHHbix noACHCTeM, npoHHKaiomHx Apyr b Apyra h HMeioinnx paa- 
AHHHbie xapaKTepucTHKH npocrpaHCTBeHHoro pacnpeAejieHHa h ABHJKeHHa. IIo 
xapaKTepy npocTpaHCTBeHHoro pacnpeAejieHHa od-beieroB, cocTaBJiaiomHX' 
noACHcreMy, bc© noACHCTeMbi mojkho pa3AejiHTb Ha cjieAyiomHx Tpn THna; 
njiocKiie, cijiepHHecKHe h npoMeJKVTOHHbie. Oii3HHecKH OAHopoAHbie od-beKTbi. 
KpOM© HeKOiopbix peAKHx HCKAiOHeHHH, od^eAHHaiOTCH b onpeAejieHHyio noA- 
CHCTeMy. BecbMa BepoaTHo,, hto odneKTH, BXOAHiHHe b OAHy noAcncxeMy re- 
HSTHHeCKH CBa3aHbI MeJKAy codon. 

Handonee Ba>KHbiM bmboaom c tohkh 3 peHna MapKcncTCKoft c})hjiococ})hh' 
hbjih©tch odHapyjKeHHe Toro cjjaKTa, hto pa3JiHHHbi© noACHCTeMbi T ajiaKTHKH, 
B OdmeM, HMeiOT pa3AHHHbIH B03paCT. 

3th pe3yjibTaTbi onpoBepraioT pacnpocTpaHeHHbie,B 3apyde>KHOH Hayxe- 
TeOpHH O B03HHKHOBeHHH BC©X 3Be3A B HeKOTOpyiO OAHy OTAaJICHHyiO 3iioxy_ 
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Oco6eHHOCTH flBHJKeHHH 3Be3A CneKTpaJIbHbIX KJiaCCOB O H B H... 117 


B. B. KyKapKHH [10] n0Ka3aji, hto njiocKHe noACHereMbi hbahiotch 

'CpaBHHTeJIbHO MOAOAblMH HJieHaMH TajiaKTHKH. 

He MeHee Ba®HHM hbah6tch odHapyjKeHHe cbh3h oShihx xapaKTepncTHK 
'CTpoeHHH rajiaKTHK c npeACTaBHTejiHMH onpeji,ejieHHbix noACHCTeM. HMeHHO, 
4lOKa3aHO, hto cnnpaAbHaH cTpyxiypa rajiaKTHK oOycjioBjiHBaeTca oSteKTaMH, 
cocTaBJiaroaiHMH njiocKHe noACHereMbi h hto, noBHAHMOMy, ccjiepHHecKHe a 
-npoMeJKyToqubie noACHCTeMbi He ynacTByiOT b o6pa30BaHHH cnnpaAbHbix BeT- 
'Befl rajiaKTHK. 

HcXOAH H 3 aHaAOTHH TaJiaKTHKH C BHeraJiaKTHHeCKHMH TyMaHHOCTHHH 
i£27] h H 3 yqaa npocTpaHCTBeHHoe pacnpeAeJieHHe h KHHeMaTHKy njiocKHx noA- 
-CHCTeM B raaaKTHKe, n. n. n a p e h a r o BnepBbie CAejiaji nonbiTKy npe«- 
''CTaBAeHHH CTpoeHHH MnenHoro nyTH CHHpaAbK) [ 29 ]. 

Hvjkho saMeTHTb, hto AaHHbie CTp y KTy p hoh acrpoHOMHH yKa3biBaiOT Ha 
TO, hto «qnc.Tbix cnHpajieii He cymecxByeT, a ecTb 3 JiJinnTHqecKHe rajiaKTHKH 
'CO cnupajibHOH ocofiemiocTbio. npn stom nocjieAHHH AHHaMHHecKH Hecyme- 
'CTBeHHa» I39J. 

Bonpoc o npoHCXO>KAeHHH h pa3BHTHH cnHpaJibHhix BeTBeH HBJiaeTca 
-OAHHM H3 HHTepeCHefilHHX BOnpOCOB C0BpeM6HH0H AHHaMHKH 3Be3AHbIX CH- 
'•CTeM. B cepHH padoT 160, 6H 62] JlnHAdJiaA pa3pa6oTaji Teopnio pa3BH- 
THH CHHpajIbHblX BeTBeH HH OCHOBe aH3JIH3a HeyCTOHHHBOCTH KpyroBbix opoHT 
Ha nepnrbepHHX rajiaKTHK. HaHApaceKap, nsynaa aaKOHOMepHocTH abh- 
HieHHH 3Be3A b HecTauHOHapHbix raaaKTHKax co c^epnaecKHM pacnpeAeJieHHeH 
iCKopocTeft, npHmeji k BbiBOAy o cymecTBOBaHHH cHCTeMaraHecKoro ABH>KeHHH 
.baojib cnHpajieii AOBOJibHO caojkhhx KJiaccoB. 

HeodXOAHMO OTMeTHTb, hto TeopHH CnHpaJIbHOH cTpyKTVpbi, npeAJiOJKCH- 
JHbie Ha 3 B 3 HHbIMH 3 BTOpaMH HOCHT (|)OpMajIbHbIH XapaKTep H HX BbIBOAbI He 
iBcerAa noATBep>KAaiOTCH HadJiiOAaTejibHbiMH (JiaKTaMH. 

npHHHHnHaAbHO HOBbIM, OTKpbIBaK>III,HM UIHpOKHe TOpH30HTbI nepeA 3CT- 
’BOHOMHHeCKOH HayKOH, HBAHeTCH B3TJIHA B. A. A m 6 a p u y M H h a Ha CHH- 
spaAbHbie BeTBH, KaK Ha reoMeTpHnecKoe MecTo ToneK odpa30BaHHH 3Be3AHbix 

accouHanHii. 

PadoTbi B. A.A MdapuyMHHa h ero coTpyAHHKOB o 3Be3AHbix acco- 
<HH3HHHX HOKasaAH, HTO HpOUeCC o6pa30B3HHH 3Be3A H 3Be3AHbIX rpyHH B I 3- 
A3KTHKe npOHCXOAHT H HbIHe, yK33HB^ H3 CymeCTB0B3HHe OHeHb moaoahx 
- 3Be3AHbix rpynn— 3Be3AHbix accouHauHH. 

C OTKpbITHeM B r anaKTHKe 06 "beKT 0 B pa3AHHHbIX THIIOB (nOACHCT6M) c 
■'paajIHHHblMH B 03 paCTHbIMH, KHHeMaTHHeCKHMH H (J)H3HH6CKHMH XapaKTep HCTH- 
K3MH OCymeCTBAHeTCH AaJIbHeHUiaH KOHKpeTH3aHHH 3aA3HH H3yHeHHH CTpoeHHH 
TanaKTHKH. Ho BMecTe c TeM.npodAeMa ocjio>KHHeTCH TeM, hto ct3hobhtch 
•H eoSxoAHMbiM H3yneHHe BonpocoB, CBH3aHHbix c npoHCXTOKAeiiHeM h sbojiio- 
•rineH thhob HaceAeHHH TanaKTHKH. 

OqeBHAHO, HTO AHHaMHHeCKHe H KHHeM aTHHeCKHe OCOdeHHOCTH moaoahx 
o6pa30BaHHH 6yAyT odyCAOBAHBaTbCH He TOJIbKO OdmHMH AHHaMHHeCKHMH H 
KHHeMaTHHeCKHMH OCOfieHHOCTHMH TaAaKTHKH, HO T3K>Ke H, MOJKeT dbITb, B 
^OAbUieft CTeneHH, HanaAbHblMH yCJIOBHHMH, CBH33HHbIMH C npOHCXOJKAeHHeiif 
T3KHX o6"beKTOB. 

3Be3Abi cneKTpaAbHbix KAaccoB O — B h3xoahtch b HHCAe Tex peAKHX 
THnoB odbeKTOB, KOTopbie odHapyxieHbi b accoHHauHHx h npo KOTopae yBe- 
3>eHHO MOJKHO 33HBHTb, HTO OHH BeCbMa MOJIOAble HAeHbl HameH TaHaKTHKH. 
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. npHHHMaa bo BHHMaHne reHeTHBecKyio odycjiOBjieHHOCTb KHrreMaTHve— 
CKHX XapaKTepHCTHK, AOBOJIbHO eCTeCTBeHHbIM HBJieHHeM Hy>KHO CBHTaTb 00— 
HapyjKeHHe MHorax oco0eHHocTeH b abhjxbhhhx 3Be3A O — B. CJieflOBaTeJibHO^ 
,oco6eHHocTH flBHXceHHH 3Be3fl cnexTpajibHbix KJiaccoB O — B cjieayeT pac- 
CMOTpeTb B CBH3H C HfleHMH B. A. AM0appyMHHa O 3Be3OTbIX acco- 
UHaUHHX. 

Hejibio HacTOHmeS padoTbi HBjiaeTCH aHajiH3 ABH>xeHHH 3Be3A O-B b cBe- 
Te pacniHpeHHH 3Be3AHbix accounauHH. B pa0OTe noxa3aHo, hto c stoh tohkh - 
'3peHHH MO?KHO eCTeCTBeHHO H npOCTO O0"bHCHHTb OCO0eHHOCTH ABIi/XeHHH 
flaHHbix 3Be3fl. C Apyroft CTopoHbi, H3y i ia5i KHHBMaTH'iecKne ocoSchhocth- 
yKa3aHHbIX 3Be3A, MO>KHO BblBCCTH HeKOTOpble XapaKTepHCTHKH C3MHX 3Be3fl- 
hhx accoiiHauHft: HanpaBJieHHe cnnpajiH, Ha xoTopofi o6pa30BajiHCb accouna- 
PHH, B03paCT KOMnJieKCa HpKHX 3Be3A 0-B )( CKOpOCTb Bbldpoca 3Be3A H3 acco- 
UHaHHH H Ap. 

PaSoTa coAep>KHT H3Jio>xeHHe h pa30op oco0eHHOCTeft ABHJxeHHH O-B 
3B63A, yCT3H0BJieHHbIX K HaCTOHHJ,eMy BpeMeHH Ha OCHOBe MHOrOHHCJieHHbIX: 
pa0OT pa3JiHHHbix aBTopoB. PaccMOTpeHbi ocHOBHbie rHnoTe3bi, npeAJiOHceHHbie 
AJIh o6'b3CHe.HHH K-3fJ)(|>exTa — HaH0ojiee HHTepecHoro (JjeHOMeHa, cbh33h- 
Horo C JiyneBblMH CKOpOCTHMH AaHHbIX 3Be3A. npHBefleHbl HeKOTOpble HaHHMe- 
o 3Be3AHbix accouHaiiHHX. BbiBeaeHbi cooTBeTCTByfouiHe c})opMyjibi, npHMeHeH- 
.Hbie 33T6M rjih aHajiH3a MaiepHajia, coAepjxamerocH b H3BecTHbix JiHTepa- 
TypHblX HCTOHHHKaX. 

Pe3yjibTaTbi HCCJie/roBaHHH eme pa3 Aejiaxxr oqeBHAHon njiOAOTBopHocfb. 
HfleH O 3Be3^HbIX aCCOUHaUHHX B npHMeHeHHH K BOnpOCaM, OCBemaromHM MHO- 
rne HHTepecHbie hbtohhh b rajiaxraxe. 

OflHaKO, ecTecTBeHHo paccMaipHBaTb nojiyqeHHbie 3A,ecb peayjibTaTbJ’ 

. JIHHIb KHK npeflBapHTejIbHbie,, BCJieflCTBHe HeKOTOpbIX HBHCHOCTeH, noxa PTTT P 
CBH33HHbIX C HOBOH npO0JieMOH 3Be3AHbIX aCC0HH3HHH H Tpe6yK>m,HX fljlfl HX. 
ocBeuxeHHH 6oJiee tohhmx AaHHbix. 


§ 1. OcoSeHHOCTH flBHJKCHHSI 3Be3fl O-B. 

3fie3Abi paHHHx cnexTpajibHbix KJiaccoB O h B ofijia^aiOT Sojibuioh ra- 
JiaKTHqecKOH KOHueHTpaHHeft h npHHa/uieaoT k hjiockhm noflCHCTeiviaM Fa- 
jiaKTHKH. B HHCJie nocjieflHHx HaxoAHTCH AOJironepHOAHqecxHe uei^eHHbi, ot~ 
KpbiTbie 3Be3HHbie CKonjieHHH h ap. Kax 3 to 0mjio y>xe OTMeqeno, oCnexTbi, 
BxoAHHiHe b onpe^eJieHHbiH ran HacejieHHH T ajiaxraxH,, o6jiaflax)T o6hj,hmh- 
xapaxTepncTHxaMH ashkchkh h npocTpaHCTBeHHoro pacnpeneJieHHH. 

Mo>XHO 0bIJIO OJXH^aTb, HTO OCHOBHbie XapaXTepHCTHXH ABHXCeHHH 3Be3ff 
O-B He SyAVT oraHHaracH ot TaxoBbix ajih apyrax npeACTaBHTejieft cooTBeT- 
:CTByx)Hi;eH noacHCTeMbi, HanpHMep, ajih HOJironepHoaHHecxHx HecjieHa, OTxpbir- 
TbIX 3Be3aHbIX CXOnJieHHH H Ap. Ecjll! paCCMaTpHB3KITCH CJia6bie O-B 3Be3AbI, 
TO 3T0, B OCHOBHOM, AeHCTBHTejIbHO Tax H n03T0My CJia6bIe O-B 3Be3AbI c 
ycnexoM Hcnojib3yroTCH ajih H3yqeHHH xapaxTepncTux abhhcghhh njiccxoft nofl- 
CHCTeMbl. Ho HpXHe 3B63AH O-B H HX XHHeMaTHHeCXHe OCOSeHHOCTH He yxjia- 
AbiBaiOTCH b o6mne paMxn, ycTaHOBJieHHbie jxm apyrax npeacraBHTejieH njioc- 
KOH nOACHCTeMbl. 
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B aejie Hsy^eHtM ochobhbix KHHeMaTHnecKHx h AHHaMHAecKHx xapaKTe- 
Phcthk jno6oii rpynnbi oG-beKTOB ocoGoe 3HaneHHe HMeeT bhboa bjismchtob 
Abhjkchhh Cojmua oTHOCHTejibHo B3HTOH rpynnbi Ha ocHOBe aHajiH3a jiyneBbix 
CKopocreft h co6ctb©hhhx abhjkchM, h anajiH3 ocTaTonmdx cxopocTefl e 
uejibio H3yveHHH 3aKOHa pacnpeAeJieHHH CKopocTeft h onpeAejieHHH ajieMeHTos 
rajiaKTHqecKoro BpameHHH. 

OnpeAejieHnio 3a©m©htob ABHJKeHHa CojiHua h 3HaqeHHfl nocTOHHHbix 
rajiaKTHHecKoro BpameHHH, Ha ocHOBe jiyneBbix CKopocTeii h coGcTBeHHbix 
ABHJKeHHH O-B 3Be3A, nocBflmeHbi AecHTKH padoT. B TadjiHue I npHBeAeHH 
3HaneHHH 3JieMeHTOB ABHJKeHHH CojiHua h BpameHHH TajiaKTHKH no HanGoAee 
BaJKHbIM JIHTepaTypHbIM HCTOAHHK3M, H3AHHafl C IIHOHepCKOfi pa6oTbi A A a M- 
c a h <E> p o c t a, BnepBbie yKa3aBuiHx Ha cymecTBOBaHHe K-afJxJJ&KTa, no- 
ctohhho npHBjieKaBUiero b AaAbHefimeM BHHMaHHe acipoHOMOB. 

Ha ocuoBe nepenncAeHHbix b TaGAHije I AHTepaTypHbix hctoahhkob h h©- 
KOTOpblX ApyrHX, yKa3bIBaeMbIX HHJKC, M(»KHO C yBepeHHOCTbK) KOHCTaTHpO- 
BaTb cymecTBOBaHHe HexoTopbix ocoSeHHocTeft b abhjkchhhx 3Be3A O-B. C.jie- 
AyeT OTMCTHTb, ATO BC0 HIOKenepeAHCAeHHbl© OCOSeHHOCTH ASBHO H3B0CTHH, 
ho, KpoMe K-9(|>(j)eKTa, hx od-bHCHeHmo He yAeAanocb AOCTaTOAHoro bhhm3- 
HHH, a K-3<i>4> eKT pSCCMaTpHBajICH TAaBHblM o6pa30M BHe CBH3H C ApyraMH 
H3BeCTHbIMH OCOGeHHOCTHMH. 

nepevHCAHM Bee ocoSchhocth b abh>K6Hhhx 3Be3A O-B, KOTopbie, no 
HarneMy MHeHHro, aojdkhh noAyAHTb odBacHeHne b aioGoh rnnoTese, npeTeH- 
AytoiAefi Ha penpe3eHT3THBH0CTb AencTBHTejibHocTH. 

1 . K-3 (}) <J) e k t. CpeAHHH ocTaTOAHaa AyAeBaa CKopoeTb 3Be3A O-B He 
Hyjib, a AOBOJibHo GoAbiuaa noAOJKHTejibHaa BeJiHHHHa +4.3 KM/cex. 3to hb- 
AeHne, HasbiBaeMoe K-atfx^eKTOM,, Ghao orapbiTO b 1904 roAy OpocTOM 
h A a a m c o m [52] h noA'reepjKAajiocb mhotmmh nocAeAyiomHMH paGoraMH. 
OnasaAOCb, hto BeAHHHHa K-3(J)c})eKTa 33BHCHT ot cpeAHHx paccTOHHHH pac- 
CMaTpHBaeMbix rpynn 3b©3a h ot cneKTpaAbHoro noAKJiacca. 

C TOAKH 3peHHH 3T0T0 BOnpOCa OCOGoe BHHMaHHe npHBJieKaiOT paOoTbl,. 

npHBeAeHHbie b TaGAHue I noA HOMepaMH 34 — 39, 40 — 49, 52—58, 59 — 67, 
68—71, 79—85, 86—99. 

B hhx hcho noKa3aHo, ato aah aprax 3Be3A(m<5.5) K-3(j)<})eKT 3Ha rn~ 
TeAeH, c nepexoAOM na CAaGbie yMeHbinaeTca, a aah Goaee cAaGbix (m > 6.5) 
coBceM OTcyTCTByeT. 

K COXK3A0HHIO, KOAHACCTBeHHOe OrpaHHAGHHe MHTepHaAa He AaeT B03- 
MO>KHOCTH OTAeTAHBO yCT3H0BHTb yBejIHA0HHe K-3<J)4>BKTa C yBeJIHAeHHeM 
3Be3AHbIX BeJIHAHH AO W =5.5. OAHaKO, CymeCTByiOT yK33aHHH Ha TO, ATO AO 
3 toto npeAeAa K-scjjcf+KT HenpepbiBHO yBeAHAHBaeTca h AOCTHraeT CBoero 
MaKCHMyMa v 3Be3A c in =5.5. 

HTaK, Hy>KHO CAHT3Tb yCTaHOBAeHHbIM $aKTOM, ATO K-3<} ) 4 )eKT B AyA0- 
BblX CKOpOCTHX HpKHX O-B 3B63A AOCTHTaeT 3HaAHTejIbHOft B0JIHAHHH 
(+4.3KM/ceK), a b jiyAe-Bbix ckopocthx c^aGbix 3Be3A TaKofi 3(})c|)eKT OTcyT- 
CTByeT. 

2. HcKa*eHHe 3naieHnii KOsifi^HHHeHTOE Oopia A, 
Bh a o a r o t bi a e h t p a TajiaKTHKH. npHHHTO, ato AyAeBbie cko- 
pocTH h coGcTBeHHbie ABHJKeHHH O-B 3Be3A npeACTaBAHiOT xopouiyK) OCHOBy 
AAH onpeAeAeHHH 3Ha achhh Kos^xJjHUHeHTOB AhBh HanpaBAeHHH Ha u,eHTp 
FaAaKTHKH. Ho, BHHMaTeAbHo© H3yAeHHe AaHHbix TaGAHA I y6e>KAaeT Hac, 
B TOM, ATO 3HaneHHH 3THX HHTepeCHbIX BeAHAHH, BbIBeAeHHble Ha OCHOBe aHa- 
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1124 A. $ TopoHfl«as3e 


-JiH3a ABH>KeHHH HpKHx O-B 3B63A, oflHOBpeMeHHo oSjiaAafomux 6ojibmHH 
K-345<j )eKTOM > CHJIbHO HCK3>KeHbI H KaK 6y.ZI.TO yKa3HBaiOT Ha TO, HTO HpKHe 
O-B 3Be3Abi He ynacTByiOT b rajiaKranecKOM BpameHHH. 

3to yTBepJK^eHHe mohcho cAejian. 6ojiee HaiviHAHbiM, ecJin H3 TadjiHuu I 
•BbinHcaTb Bee pemeHHH, KOTopbie ajih K asiot 6oJibuiyio BeJiHHHHy (Ta6jiHim 
IA) H epaBHHTb C P6IH6HHHMH, ROTOpbie yKa3bIBaK)T Ha He3HaHHTejlbH0CTb 
K-9(J)(})eKTa (Ta6jiHH.a IB). Hcho, hto HyjKHo noAo6paTb TaKHe pemeHHH, b 
"KOTopbix paccMaTpHBaiOTCH ajieMeHTbi rajiaKTHHecKoro BpameHHH, ecjiH npa 
btom flaHHbie jiyneBbix cKopocTefl 3apaHee He HcnpaBjieHbi Ha ocHOBe KaKoro 
to npeAB3HToro npeAnojioJKeHHH (xaK yfljiacKeTa h Ilnpca [74]). 


Ta6jiHi;a IA gbftoejn 

(PemeHHH c 6 ojibuiHM 3 HaneHHeM K-aij)(j)eKTa, K> 3.5 KM/cetc) 
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(PemeHHfl c MajibiMH 3Ha*ieHHJiMH K-a^^eKTa) 
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CpaBiieHHe aaHHbix bthx AByx Ta6jrau; hcho yKa3braaef Ha cnpaBeAJm- 
v *ocTb Hamero yTBepjKAeHHH, hto sjieMeHTbi ranaKTHnecKoro BpameHHH 3Ha- 
“HIITeJlbHO HCKaHOlOTCH, KOTAa 0HH BbIBOAHTCH H3 aHaJIH3a JiyieBHX CKOpOCTeft 
-JjpKHX 3Be3A O-B. 

3. TeHfleHUHfl O-B 3 b e 3 a k o 6 pa 30 BaHHK> 3Be3AHHx 
hotokob, Erne b 1910 roAy K a n t e ft h yxasaji Ha cymecTBOBaHHe 06- 
IHHpHblX ITOTOKOB HpKHX B 3Be3 A b CKoprmoHe, LleHTaBpe, OpHOHe H ApyrHX 
yqacTKax He6a. Flo AaHHbiM MapKOBHHa 1641 3/4 Bcero KOjnmecTBa 
3Be3A, KOTopbie npne 5 ”*5 1 ofipa3yK)T xopomo BbipameHHbie 3Be3AHbie iiotokh. 
MapKOBHH npHBOAHT CnHCOK 3Be3A 35 T3KHX nOTOKOB. HHTepeCHbIM 
<})aKT0M, yKa3aHHbIM B 9T0H; pa60Te, HBJIHeTCH TO, HTO B ^yqeBblX CKOpOCTHX 
^3Be3A, Hp'ie 5 ’"5 1 H BXOAHmHX B COCTaB nOTOKOB, 33MeTeH 3H aHHTejXbHblfi 
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Oco 6 eiIHOCTH flBHHCeHHft 3B632 cneKTpajIbHHX KJiaCCOB O H B H... 12 S. 


K- 3 C{) 4 )eKT, a B JiyqeBbIX CKOpOCTHX OCTajIbHbIX 3 Be 3 A K- 3 (J)$eKT OTCyTCTByei,, 
SjieMeHTbi ^BHJKeHHa CojiHira: Vq= 19 KM/ceK, A<®= 271 °, D® = 4 - 28 °. 

Oco6eHHO Ba>KHbiM HBAsexcn Bonpoc o noTOKe CKopnHOHa-U,eHTaBpa % 
0 Tan Ha3bmaeM0M «IO>khom noTOKe». B xaQjmpe II npHBOAHxen ochobiihs- 
AaHHbie 06 9 tom noTOKe Ha ocHOBe pa3JinqHbix jraxepaxypHbix. hctohhhkob. 
H3 Bcex, nepeqHCJienHbix b xadunne II, hctohhhkob, hh ncnojib3yeM b ztajib- 
HeflineM, rjiaBHbiM o6pa30M, AaHHbie Bjiaay, Koxopbin, pS3K)MHpoBaB bc<s 
pafiOTbl, OTHOCHIIlHeCH K «IO>KH0My nOXOKVS a CBOeM OduiHpHOM HCCJieAOBa-- 
hhh, noAXBepAHJi cymecTBoaaHHe sxoro noxona. 

Hcho, qxo KopHH yKa3aHHoft TeHAeHHHH jie>KaT b HaqajibHbix ycJioBHHX 
o 6 pa 30 BaHHH B 3Be3A- 
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* yica3aHU ajicMeHTbi OTHOCHtejibno C.ojinua. 


4. HecooTBeTCTBue Me*fly BejiHiHHaMH SHcnep- 
CHH CKOpOCTet H CKOpOCTbtO C 0 JI II A a O TH O C H T e Jt b H O 
H p K H X 3 B e 3 a O-B. XfHHaMHKa CXaUHOHapHOH rajiaKTHKH AaeT yK33aHHH 
Ha cymecTBOBaHHe 33bhchmocth Me>i<Ay BejmqnHaMH AHcnepcHH cKopocxefi 
h cKopocTbio Comma oTHOCHTejibHO AaHHofi rpynnbi 3Be3A. CooxBcxcxByio- 
man cfjopMyjia HMesT bha 

V6 0 — VQQ^c^ 2 + Ca, 

rpe VQ v — BpamaieJibHan cKopocTb ueHTpOHAa AanHofi rpynnbi, VGQ — Bpama- 
TeJibHaa CKopocTb CojiHpa, ct — AH cnepcHH CKopocTefi b HanpaBAeHHH Bpame- 

HHH, C , , Co nOCTOHHHbie. 

Eipe AO pa3pa60TKH OCHOB AHHaMHKH CXailHOHapHbIX 3Be3AHbIX CHCTeM 
C t p e m 6 e p r 1841 9MnnpHqecKH npmneji k nopoSHOMy BbiBopy h Aaji 33a- 
qeHHH K09(j)(})HnHeHT0B BbllUCnpHBeASHHOH 33BHCHM0CTH, HMeBUiefi HBCKOAbKO 
hhoh bha. Oopiviyjia CxpeM6epra nnmexcH cJieAyiomHM o6pa30M 
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126 A. <5, TopoHfl»a«3e 


'Tfle Y '~ — CKopocTb flBHKeHHfl AaHHOH rpynnbi b HanpaajieHHH och acHM-Mer- 
. b — flHcnepcHH CKOpocTeft b tom xe HanpaBJieHHH, p, p — nocTOHHHHe. 
Flo CTpeMGepry stoh 3 aBHCHMO<rra npeKpacHO yflOBJieTBOpaiOT Bee 
■Tpynnbi, n 3 y<reHHbie hm, KpoMe apKHx 3Be3A O-B. 

3Be3flbi O-B, BonpeKH oSHapyxeHHOMy 3aKOHy, npn cpaBHHTeoibHO Majiqft 
-flHCnepCHH CK0p0CT6H, 06jiaa,ai0T HBHOpMaAbHO 60AbIlI0fi CKOpOCTblO othoch- 
TejibHo CojiHua. 

B TaSanue III npHBeaeHbi AaHHhie o flHcnepcHH CKOpocreH O-B asesA 

T. e. 06 SJIJIHnCOHfle CKOpOCTeH no ABHXeHHHM 3Be3A O-B, 3aHMCTBOBaHHbie 
f*H3 HanSojiee BaxHbix jiHTepaTypHbix hctoahhkob. 
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ripHMeqaHHH: 

1. Bo— Bs ti-2&6 

2. B0-B7 n — 445 

3. m-M= o— 5 « = 412 

4 . tn—M= 5 — 10 » = 6 oo 

5 . He 3 HaqHT 6 JibHaH BbiTHHyTocTb sJuinnconAa cko- 
p 0 c T e ft. Ha ocHOBe o6pa6oTKH coScTBeHHbix ABHxeHHH h JiyneBbix h npo- 
CTpaHCTBeHHblX CKOpOCTeH, flJlH OTHOUieHHH OCeft 3JIJIHnC0Hfla CKOpOCTefi B 

cpeaHeM ajih scex 3Be3A, nojiyueuo 1:0.62:0.50 (oujh 6 kh okoao —0.02). no 
Mepe yB6JiHM6HHH cpeAHHX npo.CTpancTBeHHbix cKopocTeS ot 15 ao 200 KM/ceK, 

OTHOUieHHe — — MeHBBTCH ot 0.76 AO 0.54. 

k 

PacnpeAeAenne CKopocreft O-B 3Be3A noAyuaeTca 6 oAee ccpepnaecKHM. 
OTHomeHHe ocefi paBHo: 1:0.84:0.66 *0'84^. 

BoAbuian BejiHHHHa — =0.92 npoTHBOpeuHT . Kax 3HaueHHio ,AncnepcHH 

k 

CKopocTeu, Tax h BejiHUHiie cpeAHefi npocTpaHCTBeHHofi cxopocTH 3Be3A O-B, 
h HaxoAHTCH 3a npeaeJiaMH H3MeHeHHH 3Toro OTHomeHHH b TajiaKTHKe, H3- 
BeCTHblMH no AaHHbIM OTHOCHTeJIbHO BCeX OCTaAbHbIX 3BC3A- 

JlaKHbie npHBeAenbi no KHnre n a p.e h a r o [281, ho h npocroe paccMOT- 
peHne TaSjivmbi III ogHapyxHBaeT HeaHauHTeJibHyio BbrnwyTOCTb 3AAHn- 
■ C-OHAa CKOpOCTeH AJIH 3Be3A O H B. 
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Ha3BaHiie «oco 6 ©hhocth» a-th BbiurenepeqHCJieHHbix odcTOHTejibCTB on- 
paBU,aHo TeM, mto Apyrne od-beicrbi, odpa3yiomHe njiocKyio noACHCTeMy b Fa- 
jxaKTHKe, He noKa3biBaK)T qero HHdyAb noAodHoro. 

H 3 aHa^H3a AaHHbix o AOJironepHOAHqecKHx pec{)eHAax (n. EL n a p e- 
h a r o [231) h o 6 otkphthx CKOiuieHHax (K. A. B, a p x a t o b a [ 6 ]), otho- 
•CHTeJibHo njiocKHx noACHCTeM mojkho npuHHTb cjieAyiomee: 

1) 6bicTpoe raJiaKTHqecKoe BpameHHe, 

2) OTpHuaTejibHbifl K-34>4> eKT > 

3 ) OTcyxcTBHe TeHAeHUHH k o6pa30BaHHio noTOKOB, 

4) nojiHoe cooTBeTCTBHe Me>KAy BejiHHHHaMH AHcnepcHH cKopocTeS h 

CKOpOCTbK) ABHXreHHH Cojmua, 

5) HopMajibHoe 3naqenHe OTHouieHHH oceS sJumncoHAa CKopocrei. 

H 3 qncJia Bcex nepeqncJieHHbix ocodeHHOCTeft abhtk 6 HHh 3Be3A O-B oco- 
6eHHoe BHHMaHHe yAejiHJiocb ao chx nop K-a4 ) 4 )eKT y> c od'widHeHHH 

KOToporo npeAJio>KeHO mhoto rnnoTe3, ho Kan cnpaBeAJiHBO yKa3HBaiOT bo 
mhothx od3opax, npodjieMa K-34 , 4 )6KTa nona Bee eme ocTaeTcn OTKpbiTOH. 

npofijieMa K-acJ)c|)eKTa aBjiaeTCH y3jioBbiM BonpocoM nonTH bo Bcex hccjis- 
A 0 B 3 HHHX, KacaromHXCSt ABH>KeHHH 3Be3A O-B. BBHAy Toro, HTO BCe BbimeTipH ■ 
BeAeHHbie ocodeHHOc™ b abhjkchhhx 3Be3A O-B npoaBjiHioTCH TOJibKO y Tex 
rpynn sthx 3B63A, KOTopwe OAHOBpeMeHHO odjiaAaiOT Hy>KHO 

CHHTaTb, HTO BC 6 3TH OCOdeHHOCTH K3KHM TO 06pa30M CBH33HbI C K-3$$ eKT0M » 
t. e. o6T>ficneHHe K- 3 cf)(f>eKTa HBJiaeTCH iohohom k noHHMaHHio sthx ocodeH- 
Hoc/reH. 

TaKHM o6pa30M, npodAGMa K-s44eKTa npeBpamaeTcs b npoojieMy oco- 
•deHnocreft apKHx 3Be3A O-B; Bonpoc o K-34 ) 4 )eKTe ' — 3T0 UOHTpaJibHbifi boh- 
poc odmeH npodJieMbi. 

B cjieAyiomeM naparpa<|)e paccMOTpHM KpaTKO BaxaieHioHe rHnOTe3bi» 

npeAJio>i<eHHbie c pejibio od'bHCHeHHH K-34 ) 4 ,eKTa - 

§ 2. rHnoTe3bi, npeAJio*eHHbie a-kh od-bflCHeHHH K-a^^e^a 

K-scJj^eKT npHBJieKaeT k cede BHHManne acTpoHOMOb c MOMeHTa ero cr- 
KpbU’HH. B TeneHHe nojiyBexa K-94>4> eKT ocTaeTca 3araAKofi, He noJTV'JHBiuefi 
odbHCKeiiHH. Hh oAHa rnnoTesa, npeAJio>KeHHaH ajih ero od-bHCHeinia, He 
npfBOAMT K yA 0 B.rieTB 0 pHTejIbH 0 My TOAKOBaHHK) HBJieHHH, CBH33HHbIX C HUM. 

PaccMOTpHM, TeM ne MeHee, BaxcHeHniHe H3 sthx rHnoTC3. 

1 . K v O H B e K T H B H bl 6 IIOTOKH B aTMOCCfiepaX 3 B P 3 A 0-.->. 

3th rHHOTe 3 a npeAJioxceHa KoMndeJiJioM 1 47 J b 1914 roAy- Ecjih Aony- 
CTHTb cyiuecTBOBaHHe KOHBeKTHBHbix noTOKOB b aTMOccf>epax 3Be3A O-B, TO 
h b .nyqeBbix CKOpocTsx cjiadbix O-B 3Be3A HMeJica dbi 3 HaqHTejibHHH K-otJ)- 
c{)eKT, T8K nan Hejib3H npeAnojiaraTb (J)H3HqecKoro pa3jraqHH motkav bh flU * 

M O fipKHMH H CJiadbIMH 3Be3A3MH O-B. 

C Apyroft CTopoHbi, ecjiH peqb hact o Koi-iBeKUHH, to b cjiyqae thrux rc- 
pFHHX H MaCCHBHbIX 3B43A, KaK 3Be3AbI O-B, HV)KHO TOBOpHTb 06 OTpHH,aT 6 Jlb- 
hgm K-3c})c])eKTe, a ne HaodopoT. 

2. 3 4) 4> e k t 3 h h m t e ft h a. Odman Teopna OTHocHTeJibHOCTH 

opeACKaabiEaeT CMemeiiHe cneKTpaJibHbix jihhhh k npacHOMy KOHpy, t. e. yue- 
jniMeiiHe jiyqeBbix cKopocTefi. 34x]ieKT SHHUiTenna k npuMe- 

! hhji b 1915 roAy OpeHHAJiHX. 
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no (JjcpMyjie A e-C h t t © p a: 

F r = 0.635 

n n a c k e t h nnpc nojiy«iHJiH aah cpeAHero 3HaqeHHH 3(})(])eKTa 3fiH- 
uiTeHHa b jiyaeBbix ckopocthx BejmaHHy +1.28 KM/ceK. CneAOBaxenbHo, 9<j>- 
(J)eKTOM SHHiiiTeflHa mojkho o6"bHCHHTb TOJibKO nacTb K-a^eK' 1 ' 3 . HyJKHO 33- 
MeTHTb, hto OTcyTCTBH© K-s^^eKTa y cnadbix 3Be3A AenaeT Taxoe o6T>HCHe- 
HHe COMHHTeAbHblM. 

3. BexoBoe yMeHbiueHHe Maccbi 3 Be 3« . B 1931 rosy 
nHJIOBCKHg [70] HCnOJIb30BajI 4)3KT yMeHbllieHHH Maccbi BCJieACTBHe H3- 
jiyaeHHH h BbiBeji $opMyny: 

F,= ArSin2(l — / 0 )Cos 2 £— r Cos 2 b 

dt M 

BeJIHTOHy — — - nHJIOBCKHii BblHHCAHA Ha OCHOBe OTKAOHeHHH B6p- 

M dt . 

TeKCa. JfjIH 3B63A Ha paCCTOHHHHX f = 500 nc B nAOCKOCTH EaAaKTHKH n H~ 

n 0 b c k h ft nonyqnn K= + 5.1 KM/ceK. 

EcAH Ra>Ke CHHTaTb BbIHHCAeHHH n«JIOBCKOrO BepHbIMH, od'bac- 
HHTb K-34>4)eKT Bee tskh He yAacTca, Tax nan 9 to 06'bHCHeHHe npeAnonaraer 
yBeAHHeHHe K-ac^eKTa c paccTOHHHeM, t. e. Hannan©^ fionbinoro K-a^eKTa 
b nyneBbix ckopocthx cjia6bix O-B 3Be3A, aero b AsftcTBHTenbHocTH He Ha- 
dmoAaexcH. 

4. JIadopaTopHbie o hi h d k h ctbhabpthhx A a h h boah. 
Od'bHCHeHHe npeAnoxceHO AjibfipexTOM [401. 3 th oihh 6 kh MoxreT dbiTi*. 
H HM6AH 3H3HeHHe AAH CTapbIX onpeABAeHHH AyHeBUX CKOpOCTeil, ho b Ayae- 
bhx ckopocthx, nonyqaeMbix coBpeMeHHHMH MeTOAaMH, ohih 6 kh Taxoro pOAa, 
K3K Ha 3 to yKa3biBaiOT n a a c k e t h nnpc, He npeBbimaiOT 
0.025 KM/ceK. 3HaqHT, 9T0 npeAAOKeHHe He MO>KeT od-bHCHHTb Aax<e pacTH 
HadAWAaeMoro K-3$4 )eKTa ' 

5. 3 b 63 AH O-B flBHKyTCH BAOAb SAAHnTHHeCKHX Op- 
6 ht doAbiuoro SKCHeHTpncHTeTa. rnnoTe3a 9Ta ,npeAno>KeHa 
<PpeHHAAHXOM h naAeHOM [511 h H. O. n o a a K O M [33], no 
9 toh TeopHH MecTHaa CncTeMa b HacTOHiH.ee BpeMH HaxoAHTcn b anoranaK- 
thh h SbicTpo npndAHJKaeTCH k neHTpy ranaKTHKH. npHHHMaa 9Ty rHnoTesy,. 

Hy>KHO AOnyCTHTb, HTO KOMnAeKC HpKHX O-B 3Be3A 3T0 CAyqaftHOe CKOHAe- 

Hue B 3Be3A y anoranaKTHeB cbohx opdHT, npuneM cnadbie B 3Be3AU Abh- 
wyTCH HHaqe hah He HaxoAHTCH y anoranaKTHeB. KpoMe Toro, 3Be3AH b Ach- 
CTBHTeAbHOCTH ABHHiyTCH H6 no 9AAHnC3M, a no donee CAOJKHbIM OpOHTaM. 
OdcTOHTeAbHoe HccAeAOBaHHe PosenxareHa [78] noKa3biBaeT, hto 9Ta 
ranoTe3a He odTiHCHHeT 3aK0H0MepH0CTeft abhjkchhh no Z. B odmeM Haxo>K- 
AeHHe y anoranaKTHeB TOAbKO onpeAeneHHoft rpynnbi 3Be3A O-B HyxcHo chh- 
TaTb b Bbicuieft CTeneHH cnynaftHbiM (JjaKTOM h Tanoe od-bHCHeHne— AOBOAbHo- 
HCKyCCTBeHHbIM. 

6. neKynapHoe p«*eHHe OTAeAbHbix rpynn 3Be3A 

O-B h a a c k e t h nnpc [74] ncnoAb30BaAH yKa3aHHe KanTeftna Ha 
cvmecTBOBaHHe «ro>KHoro noTOKa», 33 hobo nccAeAOBaAH stot hotok h noKa- 
33AH, HTO AAH 9THX 3Be3A K-9(}>4>eKT paBHHeTCH +8 KM/ceK. B AaAbHeHUieM 
OHH HCnpaBHAH AyneBbie CKOPOCTH 3a K-3$4 )eKT > BblHBAeHHblft B ABHJK6HHH 
BOTOKa H Ha OCHOBe 9TOH npOHeAypH CBeAH K-9$4>eKT AO BeAHHHHbl, xopouio- 
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ofiTjacHHeMOH 3cf>(j)eKxoM OftHinreftiia. riponenypa IljiacKeTa h n h p c a 
ocHOBaTejibHo 6bura pacKpHriiKOBana C m a p t o m, Koxophift BooOme oxpHiiaji 
cyipecTBOBaHHe SToro noTOKa. 

Mockobckhh acTpoHOM n. F. KyjiHKOBCKHfi [13] noflTBepuHJi cy- 
mecTBOBaHHe noTOKa h Ha q,cHOBe naHHbix o uncnepcHH CKopocxeft 3aKJiiOHHJi, 
bto hotok oneHb cTapoe o6pa30BaHHe (10 10 jieT). 

B ji a a y b CBoeft oOurapHoft paSoT© [43] yxoqHHJi sjieMeHTbi 3 Toro no- 
TOKa, yKa 3 aB hto noTOK o6pa3yiOT cpaBHHTejibno apKHe 3 Be 3 n.bi no 5 ™s; 6oJiee 
oiaObie 3 Be 3 ,abi b noTOKe He yqacxByiOT. 

npHBjieneHHe cftaKxa cymecxBOBaHHH xanoro orpoMHoro noTOKa 3Be3n 
O-B K Od'bHCHGHHIO K~3(J)(j)eKT3 H 6 JIb 3 H npI 13 H 3 Tb ycneillHbIM, TclK K 3 K cyTTTP- 
cTBOBaHHe no'roKa Torna caMo 6yneT fiBJiHTbCH 3aran,Koft Tanoro we nopnnKa, 
HTO H K-9(f)4)eKT. TaK HTO o6l>HCHeHHe OCHOBHOH H3CTH K‘3(})Cj)eKTa CJiyqaftHHM 
HBHWeHHeM nOHTH nOJIOBHHbl Bcex HpKHX 3Be3H O-B HyWHO CHHTaTb HCKyC- 
CTBeHHbiM h He pacKpbiBaiom,HM cymHocTH Bonpoca, a 3aMeHHiom,HM oaho 
H eH3BecTHoe npyrnM. 

7. JIoKajibHaa HecramiOHapHocxb MecTHoft Chct©- 
m h. O^HCHeHHe npennoweHo cobctckhm ynenbiM K. O. O r o p o n n h k o- 
b bi M 117, 18J. Onepupyn HBjieHHeM AHCCHnanuft ssean b Mbcxhoh CncxeMe h 
nonycKaa n P H 3 tom, hto imothoctb Mocthoh Chctcmh sHaqaieabHO 
ne M GKpyHOPomero 3Be3AHoro nojin, K. O. OroooiKHKCB noKasaa’ 
hto cpeaHHH JiyneBan cxopocTb OTHOcmeJibHo HaSjnonaTejm, HaxojowmerocH a 
MecTHOH Cncxeiwe fjyner HMex.b cjienyioinHft bha: 

_ r 

Vr J A JIH naHHOrO / Ha OojIbUIHX paCCTOHHHHX, 

- _ 3 2 / , 

Vr —Rl Ifl OOJIbHIHX t Ha KOHeHHbIX paCCTOHHHHX. 

B ceexe HOBeftniHx paSox B a h-P a ft h a [77], noKaaaBuiero, hto hjiot- 
HocTb pacnpeneJieHHH O-B 3Be3A He yMeHbtuaexcH c yBejwqeHneM paccTOH- 
HHH, H coBeTCKoro acTpoHOMa III. T. XafinSyjiJiHHa [37], noKasaBiuero 
HJIJIIO30pH0CTb nOBbimem-IOH 3Be3HH0H nJIOTHOCTH B HanpaBJieHHH Ha HeHTp 

MecTHOH CHCTeMbi B noncqexax C H p c a h£ wo ft Hep [79], Bonpoc o 

CymeCTBOBaHHH MeCTHOii CflCXeMbl OCXaeXCH AHCKyCCHOHHbIM. 

Tanoe oS-bHcneHiie npencKasbiBaex Harare K-adxJjeKra B jiyqesbix cko- 
POCTHX 3Besn npyrax cneKxpajibHbix KJiaccoB. K. 0. 6 r o p o a h h k o b hs- 
eraex 3Ty xpynnocxb yKasatmeM Ha He3HaqHxeJibiiocTb paccxoHHHft sthx 
3Be3n, HO na paccTOHHHH 100 napceKOB H3BecxHbi JiyqeBbie CKopocTH ma 

w°H C R^nmv r ° K0JIHqe CTBa seesn npyrax cneKxpajibHbix KjiaccoB, He oOnapy- 
*HBaiomHx, onuaKo, K-9(J)c})eKTa b 2 km/cck. 

KpoMe BbiuienpHBeneHHbix, cnepnajibHO cnejiaHHbix npennojioweHHft k 
oox>HCHeHHio K-3({)(]3eKxa npHMeHHMbi pesyjibxaxbi neKoxopbix o 6 iahx nHHaMH- 
necKHx h KHHeMaxnqecKHx TeopHft. , - 

A. KHHeM axHKa O r o p o n h h k o b a. B 1932 ronyK.O.Oro- 
pojHHKOB [19] npenno>KHJi H35imHyio KHHeMaxHqecKyro cxeMy rjih oShhc- 
HeHHH xapaKTepa AHcjK^epeHHuajibHoro nBnweHHH b TajiaKTHKe. Hcxonn H3 
ecTecTBeHHbix nonymeiiHH, q ro KOMnoHeHTbi cKopocTeft peHxponAOB hbjihioxch 
9. C)2»oUcn. ib(^j< l bcoq]o l b. K? 15 . 
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A. ®. TopoHflHtafl3e 


OropoflHHKQB nojiytiHJi 


HenpepbIBHHMH (JjyHKHHHMH nOJIOJKeHHH, 

4»opMyjibi: 

bv r -=rCos 2 b{K+ CCos2(l — l 0 ) + ASm2Q--l 0 )\ 

U e =r Cos b {B -f A Cos2 (/ — / 0 ) — C $in2 (/ — / 0 )} 

Sr 4 =r Sia b Cos b [K + C Cos2 (l — A Sin2 (/ - k)\ 

H 3 3THX (bopMyjI HCHO, HTO He33BHCHM0 OT KOHKpCTHbIX (J)OpM nOTeHUH- 

ajibHoro nojia TaJiaKTHKH, HaOAioAeHHbie JiywBbie cko P octh WJIKHu B)kmh- 
BaTb flBOfiHVK) BOJIHy C flOJirOTOfi. KpOMe 3T0H ABOHHOH BOJIHbl HaJIHUO 3aB 

CHU1HH OT paCCTOHHHH K-34>4> eKT - „ KaK 

B cAvnae 3 B& 3 A O-B 3 Ta TeopHH b hhctom BHAe HenpHMeHHMa, Tax KaK 

K- 3 tjx}>eKT B Jiy^eBblX CKOpOCTHX 3THX 3Be3A SbICTpO yMeribLUaeTCH C paCGTO- 
hhhbm, HaHHHaH c onpeAeAeHHoro npeAeJia. . „ MP , TB 

IloOrOpOAHHKOBy 1201 «AAH 3THX 3Be3A K-3$<l> eKT AOAJKeH HM6 b 
Apyryio npnpoAy, mom KHHeMaTHnecKan, KOTopan npeACKa3biBaeTCH (})opMy 

^Oopra.. BecTauH0HapHHX 3..U.O CHCTeM. 

Bra reoDHH npeACKasbmaeT najunm abhjkchhs BAOJib rajiawnwecKoro paw«r 
yc-B^KTopa 3 ueHTpoHAOB 3 Be3A paciiiHpeHHe hah cJKaTHe CHCTeMH, a BCAeA- 
rTRWP 3 Toro HaAHHue K- 3 $ 4 >eKTa, 3aBHcamero ot paccTOHHHH. 

oOMcmm. -a oc„OBe TeopHH HecTa„HO„epHHx 

3 aHHH Ha to, MTxTnaocKHe noflcHCTeMb| C o 6 ywioBjiHBawT 

“tom., npHEOWT K MHCJM npHMCHHTb K 06bHCHeHH,0 

ABHJKeHHe BAOAb cnnpaAbHbix BeTBeft. „ r AHUTTfiiTaJia 

at TeopHH cnHpajibHOH CTpyKTypw JI h h a o a a A a - 

JI H H A 6 a a A [60, 61, 621 paaBHA cxpoiiHyio Teopmo GriMpaAbnoH CTpyKTyp^ 
r aAaKTHKH, onapancb Ha HeycTOHHHBOCTb KpyroBbix op 6 HT b nepn^ep 

raAaKi^KH^ya ^ KyTpe [ 45 ] cfle AaAH nonbiTKy o 6 -bHCHHTb ocoSeHHOCTH 

™ °;VHe“pTa 9 wrr M a6 H e CTopoma etoh TeopHH, 
VKaJKeM, no HenaaecTHO noaeMy HeycTofioHoocTb KpyroBbix o P 6 ht tsk tun o 
npoHBAHeT ce 6 a TOAbKO b cAynae hpkhx 3Be3A * 

6 ) TeopHH cnnpaAbHofi CTpyKTypbi MaHspacenapa 
[49] Hah rpynn 3Be3A, oSAaAaiomHX ccj)epHnecKHM pacnpeAeAeHHe'M cKopo- 
CT efi q a h AP a c e k a p pasBHA reopmo, y K a 3 biBaiomyio Ha cymecTBOBaHHe 
ABHHceHHH TOMeK c nocTOHHHoft nAOTHOCTbio no cnHpaAHM AOBOAbHO o 6 uiero 
STSS TeopHH-KOHKpeTHan c})opMa o 6 u ie fi TeopHH necraimoHapmjx 
3 Be3AHbix CHCT 6 M h, KOHeqHO, npeACKasbraaeT HaAHHH© K-3$$ eKTa > 3aB ^^r 
mero or paccTOHHHH h k o 6 BHCHeHHio ocofieHHOCTeH abhjkchhh 3Be3A O-B 
HenpHMeHHMa, xoth HeaHanHieAbHaH BbiTHHyxocTb aAAHncoHAa CKopocTen V 
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^ofoHHOCTH j BTOkeHHft 3 B e 3fl cnempaji braix kvisccob O h b h„. ,31 

K B SiSeHHHM K sbS oS bIBaeT Ha CnpaBeA;iHB0CTb npHMeHeHHH 3T0 « TeopMH 

Ha ochobc Bbimen3jro>KeHHoro moxkho 3aiuiioqHTh hto k Harmnirim,, 
BpeMSHH aeesAiiaH acrpoHOMHa He pacnojiaraer yAOBJieTaopH^jibS Sr 
nenHCM K-atpcpeKTa, a Bonpoc 06 o6-bHCHeHHH npyrux 0c0fieHH0cTe.fi /ibh>kp 

3 “ 3A n0q ™ B0BCe * He CTaBHJICH ’ 

c ocotorao™ ^»” 3aTb KmKMaTm ™«* 0C06eHH0CT„ 3 .e 3a O-B 

K pas^S™ S T08 M „ 6 pXeM M " ” " “ ° 3BeM " M ac “— * *>«* « 

§ 3. CpeflHHe SHaHeHHH ayueBbix CKopocreii h coSctbchhhx abhjkchhh, 
oSycjioBjieHHbie paciunpeHneM 3 B e3AHbtx accopaanHw 

B 1947 ioay B. A. A m 6 a p h y m h h 0 m [1] ycTaHOBjieHo cymecTBOBaHHe 
FajiaKTHKe ocoSoro THna 3Be3fliibix cwcTeM — 3 bc3ahmx aceouHaimS 3i 
KOpoTBiB npoMexyroK BpeMera acrpoHOMSMH BiopaKaHCKoB ScXtod™ 
oOHapyJKeHO OKOAO ppyx Aec»TKOB bccobhbpbB h ,sy, e r ,Sp“7o6 
mne xapaKTepucTHKH sthx chctcm [1, 2, 3, 4, 5, 8, 9], P 

B. A^MeTpnTMTHB 1 '”" aaHH0ii P afc ™ C Ma y KW e 

, 1) «AcCOHHapHH HBJIHIOTCH CHCTeM3MH, Cpg^HHH njIOTHOCTb KOTOpbIX 

Majia no cpaBHeni-no c ruiOTHoctbio rajiaKTHuecKoro 3Bea,HHoro nojin. Bcjiea- 
CTBHe CBoeft MajioH nuoTHocTH acconnauHH He Moryr HaxoHHTbca b coctoh- 
HHflX, KOTOpbie H3BeCTHbI B 3Be3HHOH UHHaMHKe nOH Ha3B3HHeM' CTaUHOHap- 
Hbix. HaeHbi accouHapHH pacxouHTCfi b npocTpaHCTBe, cMemHBaHCb co 3Be3«- 
aMH hojih c TeueHHeM BpeMeHH». 

2) AcconHapHH pacuiHpHiOTCH BcaeacTBHe AHtjbtfiepeHHHajibHoro Bpame- 
HHH PajiaKTHKH, ho cymecTByeT upyraa npHHHHa, Hrpaiomaa ropa3no 6ojib- 
myio poab. HiweHHO, 3Be3Abi accouHauuft BbuieTeom b pa3JiHHHbix HanpaBJie- 
HHHX C HeKOTOpbIMH CKOpOCTHMH H3 TOTO nepBOHaHaJIbHOTO 06-beMa, B KOTOpOM 
OHH 06pa30BajiHCb. HanajibHbie ckopocth He Meubine 1 KM/ce« h He 6ojiee 
10 KM/cex. 

B. A. Bo. pOHUOB-BejIbHMH'HOB BbJnOJlHHJI o6cTOHTeJIbHyiO pa- 
60 Ty o pacnpeaejieHHH ropHHHX rHraHTOB B TajiaKTHKe [71 h yuasaji Ha H eo6- 
XOHHMOCTb yTOHHeHHH HeKOTOpbIX H3 BbtBOAOB BlOpaKaHCKHX aCTpOHOMOB. 

IlpH 3 iom B. A. B o p 0 h n 0 b-B e ji b h m h h 0 b BbiaBHHyji rnnoTeay 
o HajiHHHH BHAHMbix crymeHHft 3B63A O-B B npoapaqHbix M eCT3 X (b «o«Hax 
npo3pa i iHocTH») rajiaKTHKH. B. A. A m 6 a p U y M H H [3] noxasaji, hto thho- 
Te3a B. A. BopoHpoB a-B ejibSMHHOBa HenpneMjieMa Tan Kax b oco- 
,60 npo3panHbix MecTax TajiaKTHKH — b HanpaBJieHHH 3Be3ji;Hbfx o6.naKOB- - 
accoHHau.HH He o6Hapy>KeHbi. 

3acjiy>KHBaeT BHHMaHHH MiieHHe B. A. B o p o h ho b a-B e ji b a m h- 
JiOBa 0 TOM, HTO 3B©3Hbi O-B o6pa3yiOTCH Ha cnnpajibHbix BeTBHx TaaaK- 
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7 HKH B T. H. 3 Be 3 AHbIX «B 6 peHHU,aX» (no TepMAHOJIOrHH B. A. BopOHUOBa- 
BejibHMHHOBa) . OieAyeT 3aMeTHTb, mto HadjnoAaTeJibHbix AaH- 
Hhix o pacnpeAejieHHH OTACJibHbix 3Be3A O-B h accouHauHH b TaJiaKTHKe 
noxa eme HeAOCTaTorao ajih nojiHoro peuieHHH 3 afla 4 H o npoHCXOJKAeHHH a 
3 BOJHOAHH 3Be3A B 3 Be 3 AHbIX CHCTeMaX. MbI He BXOAHM B AeTHJlH 3 T 0 m, 
BaJKHoro h HHTepecHoro Bonpoca, TeM dojiee, hto nocTaHOBKa paccMaTpHBae- 
moh 3 aAaHH h ee pemeHHe b HacTOHmeft padoie He Tpe 6 yK)T TOHHoro peuieHHH 
Bonpoca o nvTHx odpa30BaHHH h pa3BHTHH 3Be3A O-B. fljiH peuieHHH Bonpoca, 
nocTaBJieHHoro b HacToamefi pa 6 o T e, coBepmeHHo aocthtouho yBepeHHoe 
K 0 HCT 3 THp 0 BaHHe HeKOTOpbIX nOJIOJKeHHH, KOTOpbie H3JIO>KeHbI HH>Ke. CJTH 
nojio>KeHHfl 0 AH 03 HaqH 0 caeAyiOT H3 HAeft B. A. AMdapuyMHHao 3 Be 3 A- 
HblX aCCOUHaUHHX. 

JlaHHyio padoTy mohcho paccMaTpiiBaTb, Kax padory, b KOTopon H 3 yqaioTcn 
OCOdeHHOCTH ABH>KeHHH O-B 3Be3A B OIipeAeJieHHOft KHHeMaTHHeCKOH CXeMe, 
onHpaiouieHCH Ha (paKTe pacuiHpeHHH rpynn 33e3A O-B. riojib3a ot anajiH3a 
TaKofi cxeMbi deccnopHa, TeM donee, hto Taxan cxeMa noApodHo P acc ^JPJ" 
BaeTCH BnepBbie, TorAa xax Apyran cxeMa, onHpaiomancH Ha npeAnono>xeHH 
O BDaUieHHH MeCTHOH CHCTeMbI, AOBOJIbHO odCTOHTejIbHO paccMOTpeHa K,. < P- 

Oro7o™« 1211 " P - B - maao ' oil i3S1 'i !j,CCb 1,1,5 

hto HadJUOAaTejibHbie ocodeHHocTH 3Be3A O-B mojkho odtHCHHTb b paMK 
MHOTHX KOHKpeTHbIX KHHeMaTHHeCKHX CXeM npH HOMOIUH COOTBeTCTByiOIUe 
UOHdopa 3HaHeHHH K 03 Cj)(})HUHeHT 0 B B COOTBeTCTByiOIUHX cJiopMyjiax. noaro- 
MV clacoSe cxeMHc He MO*eT 

DHBaTbCH noATBepiKAeHHeM peanbHOCTH ashhoh cxeMH. Bonpoc peaubHocTH 
SorJ ^ KOH^eTHoro KHHeMaTmecKOro paccMoipeHH* AO«eH pamaTaca * 

COBOKynHOCTH c ApyrHMH CpaKTaMH 3Be3AHOH aCTpOHOMHH. 6 _ 

MrYOTTn H 3 BbiuievKa3aHHoro, coBpeMeHHbie AaHHbie od oopa30BaHHn 
3 Be 3 -f O-B ua cnHpaJibHHX BeTBHX onpeAe.neHHb.MH MajibiMH huh 6 oJibiuHMH 
rpynnaMH h /.aJibHeiiinee pacninpeime 3 thx rpynn “ 0 >KHo npHHHTb 3 wc a 
TonHy.o dasy ajih paccMorpeHHH ocodeHHOCTen sseaA O-B b cxeMe pacmnpe- 

HHfl ’^r fl A—“ ™noe npeAno—, 

HTO SBesAW O-B, p acnoAosceHHbie 6 ahs ko ot Cam*, 

cnnpajieft, h Becb xoMnnexc h P khx O-B 3Be3A— 3 to pesyj.b.ai F y 

3 T H X O dx>HC ne Hue ocodeHHOcreft ABH>xeHHH 3Be3A O-B, B T3K0M cjiynae, Hy>KHo- 
CBH 33 Tb C yCJIOBHeM HX 0dpa30B3HHH. 

B AaJibHeHiueM mh yBHAHM, hto nonbrrxa xaxoro od-bHCHeHna ocodeH- 
HOCTeft ABH>xeHHH 3Be3A O-B He desycneuiHa. 

Bhboa cbopMyji, HeodxoAHMbix Ann peuieHHH nocTaBJieHHOfl npoGneMH— y 
od-bHCHeHHe ocodeHHOCTeH b abhh(chhhx 3Be3A O-B— mojkiio ocymecTBHTb Ha 
OCHOBe H 3 BeCTHbIX ASHHblX 0 3Be3AHbIX aCC0U,H3UHHX. 

c AocTaTOHHbiM ocHOBaHHeM mo>kho npHHHTb cneAyromne nOJIOJKeHHH: 

1 . KoMHJieKc HPKHX 3Be3A B HBjiHeTCH pesynbTaTOM paciunpeHiiH paHee 
cymecTBOBaBUiHX O — accounauHii. 

2. Bee accouHauHH odpa 30 Bajincb Ha cnupajin, b nJiocxocTH ranaxTHKH, ■ 
b oAny h Ty >k© anoxy. Bjih 3 khh k CojiHuy 0Tpe30K cnupajin npHHHMaeTCH 
3 a oTpeaoK npnMOH. B ueJinx MaTeMaTunecKoro ynpomeHHH saAanH npHHHMar 
eTCH, hto accouHauHH pacnpeAeJieHbi no cnupajin HenpepbiBHO. 3 to nocjieAHee 
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^onymeHHe mojkho 3aMeHHTb cjienyioiUHM: tohkh o6pa30B3HHH accou,naiinic 
pacnpenejieHbi no cnnpajin c onHHaKOBbiMH BepoHTHocTHMH. 

3. yeJIOBHH 06pa30BaHHH 3Be3H OflHHaKOBH flJIH Bcex acconnannH. rioa; 
ycJiOBHHMH 06pa30BaHHH nonpa3yMeBaiOTCH, rjiaBHMM o6pa30M: pacnpeaejie^ 
Hue 3B&3A no cneKTpajibHhiM KJiaccaM, HanajibHbie cKopoern «Bbi6poca», kojih- 
necTBo 3Be3n, pacnpenejieHne nanajibHbix cKopocTefl «Bbi6poca», npnnHMae- 
Moe cfpepnnecKHM. 

4. 3Be3flbi, BCKope nocjie nx o6pa30BaHHB, paccMarpHBaiOTCH Kan He- 
3aBHCHMbie tobkh, nBHBcyipHecH non BJiHHHiieM oSmero rajiaKTHqecKOro nojia 
THroTeHHH c onpenejieHHbiMH HaqajibHMMH ckopocthmh «Bbi6poca». IIpHqeM, 
kbk Jieriio noxasaTb, pa3Mepbi accounaunn b stot HaqajibHbift momcht ho 
( lojiee 5 — 10 napceKOB, bom mm npeHeSperaeM. 

5. TajiaKTHKa npHHHMaeTcn 3a CTauHOHapHyio CHCTeMy c ocesoft chm- 
MeTpneft H CHMMeTpHeft OTHOCHTejIbHO nJIOCKOCTH. H3BeCTH0, BTO TajiaKTHKa 
He MOJKeT HaXOAHTbCH H HefiCTBHTeJlbHO He HaXOflHTCH B CTaTHCTHBeCKH paBHO- 
BeCHOM COCTOHHHH, HO MOJKeT CBHTaTbCH OBeHb 6JIH3KOH K CTailHOHapHOMy 
-COCTOBHHK) (K. O. OrOpOflHHKOB [20]) . Mo>KHO OblJlO BHanajie h© ae- 
JiaTb HHK3KHX AOnymeHHH O CTaUHOHapHOCTH TajiaKTHKH, HO npn Bbl- 
HHCJieHHH HeKOTOpbIX HHTepeCHbIX BHCJIOBblX XapaKTepHCTHK BC6 TaKH npHIH- 
jiocb 6m nojib30BaTbcn ^aHHbiMH o CTaunoHapHOH TajiaKTHKe OjiaroAapn Ma- 
jiocth napaMeTpoB, OTo6pa>KaiomHX HecTauHOHapHocTb TajiaKTHKH. HMen b 
BH fly 3 to, uejiecoo6pa3Ho 3apanee bbccth npeAnojio>KeHHe, ynpoiuaroipee bm- 
BOA cj)OpMyjl. 

Rjih peuieHHH nocraBjieHHog 3aaaqH Hcno;ib3yeM ypaBiieuHn: 


d*R 

dr 


= £0' : » + ^ 
dR 


— (je 2 e')= 


<j«i» 


= 0 


d 2 J _ ckD 
df dz 



KOTopbie cnp3Ben,JiHBbi b HauiHx ycjiOBHHx, t. e. noma FajiaKTHKa paccMarpti- 
Baercn Kan CTaunoHapiiaji cHCTeMa c oceBOH CHMMeTpHeft h c njiocicocTbio 
chmmoi pHH, hjih Koryi,a: 


’[> (x, y, z)=<S>(R, z) 

+ ?) = «>(£, (2) 

3necb h B najibHeHuieM ripHHHTbi o(5o3HaqeinaH no II. FI II a p e h a r o ([28] 

c T p. 351—359). ’ 

<R(R, z) — no'ieHiiHa;i l a^iaKTHKH; 

R, 0, ^ unaHH/ipHnecKHe KoopuHnarbi, b cncieMe, neHTp Koropon 
•£ 0 Bna/iaeT c peHTpoM Ta^iaKTHKH; 

V 9 C — KpyroBan CKopocTb; 

A, B — Ko;)(])4)Hu.HeiiTbi O o p t a. 
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B TajiaKTHKe, kak axo nonasaji n. n. riapeHaro 1323, yaoBJieTBO- 
phOfca ycJioBHe ycTofinHBOcxH KpyroBbix opdux: 

o 2 4> , 3 <M> , 

— -4 — - < o 

dR 2 ~ R dR 

noaTOMy peuieHHeM chct6mh (1) b nepBOM npH6jiH>KeHHH, hbjihgtch'. 

5 = A/? = a Sin x 4 ( t — /,) 

ij = A0 = 2 Cos x x (t t t ) 

#o*i ( 3 >, 

C=^=/’Sinx 2 Sin(/- q); 

rj, £ — KOopAHHaTH b MecTHOfi Bpamaiomeiica cmctcms. 

IIpH6jiH)ReHHoe npeACTaBjieHHe o AeiicxBHxeAbHbix opdHxax 3Be3A, koto- 
poe AaeTCH peuieHHeM (3) coBepmeHHO AoexaxouHO ajih Haurax uejieft. riosxo- 
My AonycxaeM, hto 3Be3Abi, Bbi6pouieHHbie H3 accoimamm 6yAyT ABHraxbcs 
no nonxH KpyroBbiM op6nxaM, t. e. b AaAbHeuiueM npuMeM 3a ocHOBy peiueHne 
(3) CHCTeMbI (1). 

ripHMeHHM ypaBHeHHH (3) k pemeHHio nocxaBAeHHoft HaMH 3aAana, t. e. 
H3HACM 3HaneHHe epeAHeii CKOpOCXH 3Be3A, Bbl6pOIUeHHbIX H3 aCCOUHaUHH B 
IipOH3BOAbHOH XOHKe npOCXpaHCXBa, B MOM&HT l, eCAH HauaAbHbTM MOMeHXOM 
o6pa30BaHH5i accoimauHH SyAeM cquxaxb to- 

PaccMOTpHM xenepb nepxe>K 1. CooxBexcxBeHHo HameMy AonymeHHio pp 
Hso6pa>KaeT oxpeaoK cnapaAH, Ha Koxopou b momcht t 0 o6pa30BaAHCb acco- 
AHauHH. ypaBHeHHe btoh npHMoft b cHCTeMe x l y x nycTb 6yAex 

y X A — mx 1 A , (4)" 

B MOMeHT t 0 - 

x 1 A> y 1 A - — TexyiAHe KOopAHHaxbi HanaAbHoro pacnoAo>KeHHH accouHauum 
Ai y— BpamaromaacH cncxeMa, cbh33hh3h c accoimaimeii A ( . 

o^rj — Bpamaromaaca cncxeMa cooxBexcxBy roman 3BC3AC, BbiSpomeHHoft H3- 
aCCOUHaUHH Ai CO CKOpOCXbtO V(VA, V,/ ) OXHOCHXeAbHO CHCXeMbI Any. 

H3VAHM ABH2K6HHe 3Be3AbI, BbldpOUieHHOH H3 aCCOUHaUHH CO CKOpOCXbK) 
V(Vj, P/) OXHOCHXeAbHO CHCXeMbI Ai.Af. PaccMoxpuM cHanaAa ABHJKeHHe b. 
nAOCKoexH (a : 1 y 1 ). HMeeM j 

t; — a Sin x t ( t — q) 

7) — 2 a Cos Xj (f — /,) (j) 

^o x i 

Kan H3BecxHo, Bbi6op BpamaromeftcH cHcreMbi, b Koxopofi cnpaBeAAHBbb 
ypaBHeHHH (5) 3 aBHCHX OX yrAOBOrO MOMeHXa K3JKAOH OXACAbHOH OpfiHXbq, 
CAeAOBaxeAbHo, cncxeMa rj pa3AHHHa AJia pasjiHAHhix 3Be3A- 
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A. ®. TopoHflHiafl3e 


Hcnojib3ya o6o3HaHeHHH 


i ( dVd e Ve t \ 

if dV&c L Ve c \ 

b= —2V1r+T)' 


ypaBHeHHfl (5) iiphboahm k BHfly: 

? = fl Sin (/ — / x ) 


■t) = a i / - — — Cos x t (/ — A), 
‘ V B 


tan KaK H3 (6): 


VQ e / 

>rv 


B~A 

B 


X t = 2 VB(B-A) 

JtaJibHefimeS Hainefi 3 aflaneH HBJtaeTca onpeAeAeHHe a h A b ypaBiie- 
HHH (7) COOTBeTCTBeHHO HaHaAbHblM yeJIOBHHM, 3a KOTOpbie CJieAyeT OpaTb 
CJieayiomHe: npn t=t 9 3Be3Aa h3xoahtch b tohksx 1 /! y l A b cHCTeMe x , y h 
ee CKOpocTb b chctcmb paBHaeTca FA, FA )• 

Bbipa3HM 3TH yCAOBHH aHajIHTHMeCKH. flAH 3TOH UeAH paCCMOTpHM A.BH- 

MceHHa Bcex 3Be3A b CHCTeMe x 1 , y 1 

5Icho, hto 

a: 1 = x 1 ..?!/) -f x’ 0 (t) -f £ ^ 

y 1 =^y l A(t) 4- y‘ 0 (t) + V 

rae (/)/y 1 4(*)~ K00 Pfl HHaTbI HaqaAa cHcxeMbi AiX* y l b CHCTeMe x,y, 

x'(t), yl (0 — KOopAHHaTbi Haqa^a chctcmho^b CHCTeMe Aix'x'\ 

F V KOpAHHaTbl 3Be3AbI B CHCTeMe o £rj. 

EcAH OrpaHHHHMCH TOAbKO nepBbIMH CTeneHHMH MaAbIX K0AHA6CTB, MOJK- 

HO npHHHTb: . 

x'-Ait) — : X 1 A (t 0 ) 

y 1 A (t) jy 1 xi(#o) zAx 1 ( t t 0 ) 

(o (it) 

7o —yl ^o) "* (to) O. 

rae y^Oo) H *J(0, yiOo) Haiubme snanenHa cooTBercTByiomHx 

BeAHHHH. C Toft *e CTeneHbio toahocth (JI h h a 6 a a a lo 2 ]). 

.v=e 

B A (12) 




IIlipHX o6o3Haiaet nponsBOAnyio no BpensnH. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 


OcofieHHOCTH flBHHteHHft 3Be3fl CUeKTpajIbHblX KJiacCOB O H B H... 137 


HaqajibHbie ycjiOBHH npHHHMaiOT bha: 

t=*t 0 I ) X 1 = X 1 A 2) r = £'(/«)= F*. 

7 1 =) ,1 4 v'=-n'(t 0 )=Vf 

B 

TaK KaK, Ha ocHOBe (12): 

£'(/„)= a"' ( g) Vx< 

/ t .\ s i , n B — A r r.B — A 

v (t 0 ) y (t 0 ) — t — • = Vf — — 

B B 

HanaJibHbie ycjiOBHH oraocHTejibHo CKopocreft h ypaBHeHHH (7) naiOT: 
x t a Cos x x (/ 0 — t t ) — Vx' 

— a x 1 Sin x t (r 0 — t x ) = Vf ~~~ 1 


Orciona: 


V X ' 

aLos^^-g^ 

x. 


JICHO, HTO 


a Sin x x (ro-A) = - — | / B - A 
x x V B 

< (*o) = — 5 (*<>) = — Sin x t (t 0 — — |/ 

Hi r £ 


yiOol—vtto) 


-- a ]/ 


n-A Cos x, (/.-«,) — t* |/®=£ 

o x x ’ B 


xUt 0 )=- 


Vxi 1*7} 

ylUo)- + ~- 

2B 

Hcnojib3ya (17), nepennineM (11) b BHue: 

Vf 

2J5 

, Va , A __ . , ( 18 ) 

2b B 

3aMeHHH b (9) cooTBeTCTByiouiHe Bejmranbi corjiacHo (10), (18) h (7)„ 
nojiyuHM: 

, , Vf 

x =- a- 1 /! — j- a Sin x x (t — t x ) 

2 B ( 19 ) 

y 1 =y 1 A- 2 Ax 1 A (t — 1 0 ) ~~ -f- 1 Vf (t — / 0 )+a |/ Cos x, (f — f t ) 
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Vxi 

x t Cos x t (r 0 — A) 


A. O. T o p o h a hc a a 3 e 

flSinx^/ — A) = 

[Sinxi (/ — 1 0 ) Cos x t (t — / 0 ) -f- Cos x x (/— / 0 )Sin x t (t 0 ^)] = 


= Sin x t (f — f Q ) -j Cos x x (t t 0 ) tg x t (/ 0 tj) 


M3 (15) HMeeM: 


-*~%y 


ty-i/ B- A 
V x < V B 


CjreaoBaTejibHo: 

5 = — Sin x, (r-r 0 )- ^ l/ Cos X! (t - r 0 ) 

Xj x t r 5 


AHajiorH^Ho: 

Ti = fl|X Cos x x (/ — t x ) — — Cos Xj (f — -r 0 ) + 

r B zB 

_)_ Z?. l/ Sin x t (^ — t 0 ) ^ ^ 

' 2B r B 

Tenepb (19) mojkho aanacaTb cJie,ayiomnM o6pa30M: 

—t* + -Si^t~U) 1 /IE 2 Cos *,«-(.) 

iB Xj % t T B 

y 1 = v\4 —2 Ax 1 Ait — t 0 ) -f- -j- Vyi ( t — t 0 ) — - Cos x t (f — r 0 )— 

^11/ & ^ Sin x t (/ — t 0 ) 

25 r 5 

llocjie HeKOTopbix aJieMeHTapHbix npeo6pa30BaHnft, 3 th nocjieflHHe ypaB- 
■eHHsi mojkho nepenacaTb b cjieayiomeM BH/ie: 

x' = x l A + — Sinx* (/ — /„) + g~“ 

7W„[m -2 A(t- / 0 )J - Vx i 1 “ ( 22 


-rJ / 


B—A 
B Sin 


x i (f /o) "77 *o) 

B 


BpefleM o6o3HaMeHHa: 


Sin x t (/ — /,) = 


CosXi ( t — i 0 )~ 1 
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~ 2/ f - Sin Xl (t ~ *0> + ~ (*-*•) ■ 

(22) nepenumeM xaK 

Vx<f 1 -\-Vyif' S = X 1 —X 1 A 
— Vx'f 2 -f- Vff z -=--y x — ^[w— — /„)] 

H3 cHcxeMbi ( 23 ) onpeaeJiHM Vx> h Fy*. /teTepMUHaur 3 Tofi chctcmh 0603- 
h3hhm qepe3 D - /" 2 
IIojiyHHM: 

Vx'D— f 3 x l —fy 1 -f- |/ 2 m— /, — 2 / 2 ^ (/-Ol 

Fy' D=/ a ^ 1 +/ 1 y l 4- f t m — f 2 + 2f 1 A(t—t 0 )] H 

06o3Haqaa: 

/*» — A “ 2/2 ^ (# — *«) = -Fi 

— /i» “ /» + 2/j 4 (/ - /„) = f 2 

A* 1 — /s 3' 1 = < l>i S> 

/s* l +/iy la =®*» 


no/tyqHM : 


Vx'-D= < $> l 4 - 


Fy.--/J = ^ 2 + F 2 xA ^ 

IIocJieAHHe noKa3MBaiOT, qTo b TOUKy S/* 1 , y 1 ) hjih, Bepnee ,— b 6ecKOHeu- 
ho Majifaifl 06-beM BOKpyr toukh S{ * 1 , y 1 ) b MOMeur t nona^yt 3Be3Abi, bh- 
6pomeHHbie H3 accouHauHH c KoopAHHaTaMH (x 1 a, y 1 ^), ecjin KOMooHeHTbr 
CKOpOCTH Vxi, Vyi yHOBJieTBOpHIOT yCJIOBHHM (26). Ho, flCHO, UTO Vxi, Vy< He 
MOryT npHHHMaTb BCeB03MO>KHhIX 3HaveHHH. CjieAOBaTeJIbHO, B TOUKeSl* 1 , y 1 ) 
B MOMeHT t MoryT HaXOAHTbCH TOJIbKO 3Be3AbI, BbldpOUieHHbie H3 OnpeAe- 
JieHHbix. acconnauHH. PaccMOTpHM 3TOT Bonpoc noApodHee. Ft*', Vy* — sto KOMno- 
HeHTbr CKOpOCTH 3BC3AH OTHOCHTejlbHO B p a III, a FO LUC H C H CHCTeMbI KOOpAHHaT. 
JTerKO coodpa3HTb, hto 

Vxt~V, + A. 

Vy' ~ Vy 4 ~ A v , {27) 

TAG Vx> Vy COCTaBJIHlOLHHe CKOpOCTH Bbl6pOCa OTHOCHTejlbHO COOTBBTCTBytO- 
iyero A03Be3AHoro Tejra. A x ,A y - — cocTaBJi5iioiune CKopocTii A03Be3AHoro Tejia 
b cHCTeMe AiX i y t - KoneuHO, A x A x :/ o, A,,^o h hx BejiHHHHbi onpeAeJimorcH 
COOTBeTCTBe HHO 3aKOHy ABHJKeHHH no SJlJIHHTHHeCKOMy SIIHHHKJiy, TaK KaK 
Hy>KHO npHHBTb, HTO A03Be3AHbie Te.lia ABHHtyTCH no nOHTH KpyrOBbIM Op6HT3M. 
CoraacHo HameMy AonyiueHHto: ' 

VI 4 -F|=F 2 Const (28) 

h cooTBexcTBeuHo 3aKOHy ABHHteHHH no 3JiJiHnTHHecK0MV 3n huh Kay: 

A}. Al — xf C 2 — Const (29). 
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A. TopOHA*afl3e 


onaqrr Vx< h V/ MoryT npHHHManb 3HaHeHHH, yflOBJieTBopaiomne yc.no- 
bhhh (27). (28) h /29). 

Ecjih paccMaTpHBaeTca jrocTaTonHO Sojibinoe KOjinnecTBo 3Be3fl b Marion 
o6i>eMe BOKpyr tomkh Sf# 1 , y 1 ), to BMecTO HHflHBHflyajibHHx 3HaneHnfi Hanarib- 
Hbix CKopocTeft mohcho paccMaTpHBaTb hx cpeflHee 3HaaeHHe. 

5 Icho, mto 

K=v t 

n-r, ! ( 3 o) 

vtf+v? = v* 

TaK KaK J» = 0 H Ay = 0. 

(26) npn npHMCHeHHH (30) .naior: 

= (<*>! + F, x\Y + A 4- F 2 x 1 a)\ 

hjih: 

(Ft + F|) x- 12 ^+ 2 (FA 4- h%) $1 4 <*>S- V* £»* = o. ( 31 ) 

OTCiofla 

Fi ®i + F 2&2 + \/(F^+ <t>l+<S>\- f 2 D 2 u ^ 

F\ + F\ V ( Fi + FJ) a Fl + Fl 

O603HaaHM: 

_ ^ (33) 

FJ + /-J 


"lA, ^ + ^-F 2 D 2 _ ([ 

* * l FI + Ft 


HMeeM: 


4’'t ,+ ?' . (34) 

OTCiofla bhaho, hto b Majibifl o6-beM BoKpvr toukh S(*\y l ) nona^yr 3Be3- 
^h, BbidpouieHHbie H3 flByx ynacTKOB cnnpajiH co cpejHHMH aScuHccaMH oFa 
h x'm, c OAHHaKOBUMH BepoHTHOCTHMH, corjiacHO HaweMy flOnymeHHK) o 
pacnpeaejieHHH ToneK o6pa30BaHHH accou.naii.HH no cnnpajm. 

(34) n (26) aaiOT: 

FrfD-^ + FA 

VyiD-^?^ 4- F 2 4»,. 3 

Ha ocHOBe (20 )h (21) HMeeM: 

S = Vx* Cos Xj^ (t — 1 0 ) 4- Vyi |/ Sia *i(^ — ^0) 

, _ Vx h g- n q __ ^ _ Vy * 1 1/~ B— A Cos Y. i (t—t t ) 

1 2 B 2 B v B ■ 


B Tonne (x 1 , y 1 ) Bbi6epeM Mecrayio Bpamafomyioca cncTeMy £1, 17^. Pac- 
CMOTpHM flBHWeHHH 3Be3U B MaJIOM 06'beMe BOKpyr TOHKH (x 1 , y 1 ) 0TH0CH- 
TCJIbHO 9T0fl CHCTeMbl. 
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OcoSeHHOCTH ^BHJKeHHH 3Be3fl CneKTpajIbHHX KJiaCCOB O H B H... 141 

Jljia npeo6pa30BaHHa chctcm HMeeM (jiopMyjibi: 

5W 




uy 


IIOAyvaeM: 


- Vx* Cos (/ — t 0 ) -f- Vyt j/~ — — -- Sin (t — 1 0 ) 

B 


, Vx'X. B . , Vy<x 1 v/jl — j B _ . 

2 B B-A 2 B v B B-A 

O-rcKvia, Hcriojibsyri (35), nocjie 3jieMeHTapHbix npeo6pa30BaHHft no- 

D 5'i = (<Pi +Fi «l>i) Cos Xtit—to) + Y C^-fA. <M Sin x x {t — * 0 ) ' 

1 (39) 

D Vi=— (/ „ B •, ( 4 >i+F 1 (J>|) Siu x x (t-t 0 )+(<t>,+F 2 4 >i) Cos x x {t~ t 0 ) 

B—A 

OopMyjibi (39) peinaKDT ocHOBHyio aacTb nocTaBJieHHoft h3mh 3aAaAH. 

Ohh naroT cpe^HHe 3naHeHna cocTaBJiflioiUHx cxopocTH (%[, tj() b MecTHOii ch- 
cxeMe KoopAHHaT. 

CpeAHi-ie 3HaMeHHH cocTaBjiHK)m.Hx CKopocTH b jho6o 0 Apyroii CHCT6M6 
mo>kho nojiy^HTb, npHMeHflH cooTBeicTByioiAHe (JiopMyjibi npeo6pa30BaHHa„ c 
yqeTOM An4>c|>epeimnajibHoro rajiaKTHnecKoro BpameHHH Ha cooTB&rcTByio- 
UJ6M paCCTOHHHH. 

OopMyAbi (39) Mbi nanameM cJieAyJOLUHM o6pa30M: 

1 1 u t x x H-m 2 y 1 

~t iii ■ (4o)> 

V 1 --- ^1 a + v 2 y 

rAe 

*1 = -["//a- ^ ) Cos x, (* — ## ) + 

4v y ^ 

~t~ a ^2 ^5“^ ^/TSin x x (/ / 0 )j 

m 2 = -- /*— h Cos *1 ( # ~ / o) + 

+ (7i - Fa ~fr4P KSin X, (* -/„)] , , 

V • FJ + ii J ( 4 °> 

»i= — f — f f 3 --pY ~— ~~ 1 - 1 -— - o) - 1 - 

d I v y k 


jcos X! (/ — /„) 
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A. <t>. TopoH a jk a % 3 e 


v 3 =— f * Fl ^) £o ) __ 

sl V + y K 


PaCCMOTpHM ABHJKeHHe no £ KOOp^HHaTe. 

Tperbe ypaBHeHHe chctcmu (1) AaeT: 


x 2 = 4 k Gp 


JV* 

Haqa^bHbiMH ycjioBHHMH hbjihiotch: npn * = 'o ^1 = 0^' = ^, 

TAe — £ COCTaBJIHromaH CKOpOCTH Eblfipoca. 

HHTerpHpys (41), nojiyraM: 


)Wl- V ?Q x 


arc Sin — + c*. 

rr 1 4 


C.^eAOBaTejibHo: 


W 3 (41) no-aynaeM: 


Bboah o6o3HaHeHHe: 


HMeeM: 


Sin x (/ — / 0 )= — 

k. = x r 

Sinx(/— f 0 ) 1 

xCtgx(f — f 0 ) 
xCtgx(f — t 0 ) — w, 
Ci= 


(46) 

OKOHqatejibHo, ajih cpeAHHx 3HaqeHHfi cocTaBAsnomHx cKopocra 3Be3A 
b MajiOM o6"beMe Boxpyr tohkh (x l ,y l ,i( l ) HMeeM 3aBHCHM0CTH: 

i\=u l x 1 + u 2 y l 

T)’ 1 =v 1 x 1 + v 2 y 1 (47) 

Ci= 

Hsyqaa (J>yHKHHH u v u 2 , v t , v 2 no Bupa»ceHHHM (40), AerKo mojkho no- 

Ka3aTb, HTO 

(48) 

Vi = — v 2 m t , 
rAe 

m=m — 2 A(t — t 0 ) (49) 
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OcofiemiocTH flBHWeHHft aaeaA cneKTpajibHhix rcaaccoB O h B h... 


Otcioa<t: 

f' t — — tt 2 nit X 1 + Mj y l — «2 O’ 1 — 

rj'f = —v 2 mtx 1 + v a y 1 =v 2 (y 1 — mtx 1 ) (go) 

Cl- 

3 th riocjie;i,HHe BbipaKeiiHH OTpaJKaiOT tot (|>aKT, hto T[\ ocTaiOTCH hh- 
BapHaHTHbiMH oTHOCHTGJibHo nepeHoca Haqajia chctcmh Ax y BAOAb cnnpajiH. 

XteftcTBHTejibHO, ecjiH 3a Hanajio hoboh cncTeMhi A^x'y" B03bMeM Towy 
A t c KOOpAHHaTaMH b HaaajibHyio anoxy x 1 A 1 y 1 Ai, to hcho: 

x"^x 1 —x'a 1 ( si ) 


yCJIOBHe 


f—y — y , A i =y' — x'ai m- 
utx'-\- u a y' = u l x"+ u 2 y" 


AHaJIOTHHHO: 


u, — —M, mt- 


Vi =— v~ mt- 


JICHO, HTO rnt 3T0 yrjIOBOH K03(f)C})HUHeHT OTpe3Ka CnHpajIH B HOMeHT 

t OTHocHTeJibno cHCTeMbi Ax 1 y L . 

OopMyjlbl MOJKHO ynpOCTHTb, ecjiH ABHJKeHHH 3Be3A paCCMOTpeTb B CH- 
CTeMe Axy cBH3aHHOH c OTpesKOM crinpajiH cjieAyiomHM odpa30M: ocb Ax° 
HanpaBHM BAOJib cnnpaAH b HanpaBJieHHH /= i8o° -f- In — (ft, ocb Ay°— nep- 
neHAHKy^apHO cnHpaAH b nanpaBAeHHH /=i8o°+/ 0 — <P« + 90°. TaKHM )Ke 
o6pa30M opHeHTHpoBOMHy io CHCTeMy Bbi6epeM b TOHKe S(x l ,y l , ^). Haao- 
-BeM 9Ty CHCTeMy Sx°,y°, 

JUs npeoSpasoBaHHH KOopAHHaT dyAeM HMeTb <J>opMyjihr 
x 1 = x° Cos (ft + / Sin cpt 
y 1 = x° Sin (ft — y° Cos (ft 

^1'°=^ Coc <pj + Vi Sin <f>i ^ j 

yl = Sin <pt — fj'x Cos (ft 


(50) h (52) Aaior: 


tg (ft =---■= mt- 


x'l — uy° 


yl=vy 


u = m 2 v a mt , 

v =v 2 — u 2 mt. 

riycTb Xq, 7 q, Zq — cocTaBAaroiAHe ckopocth Coahiia b CHCTeMe 
Ax°, y 0 ,z° OTHOCHteAbHo ueHTpoHAa paccMaTpHBaeMbix 3Be3A O-B B hbaom 
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A. O. TopoHflKafl3e 


o6T>eMe BOKpyr CoAHua. Ho, ecjiH CoAHpe HaxoAHTCH b Tomre Xq, Jq, 
^.BiDKeHHe ueHTpoHfla dAHHcafimnx k CojiHuy 3Be3A, OTHOcmeJibHo KpyroBoro 
ABHAteHHH Ha paCCTOHHHH CoJIHU,a, MOJKHO npeACTaBHTb CJieAyK)IU,HMH co- 
craBJifliomHMH: 

/O o 

xQ~ u y& 

_ ,o o 

y&~ vy o ( S4 ) 

*©= «aq> , 

)ICHO, HTO C0CTaBAHK)Hi,H6 Zq,Fq,Zq CKOpOCTH CoJIHAa OTHOCHTeAbHO 
KpyroBoro abhjk6Hhh Ha paccTOHHHH CoAHpa dyayr: 

*©=^ 0 © + x °© . 

y 0 =t '->'0 + 1 0 ( 55 ) 

%=<0+2°©- 

OtCKJAB, HafijIIOAeHHOe OTHOCHTeAbHOe ABH/K6HHO U,eHTpOHA3 3Be3A 0-B- 
b MaAOM o6i>eMe BOKpyr tohkh S mojkho npeACTaBHTb b bhao: 

AX=«(f-^) + ^+ 3« 

Ar=v(f-y° Q )+Y£+dv (56)- 

AZ° = w(% — ^0)+ ^0 + sw, 

r;i,e Sw, ov, 3 w cooTBeTCTByiomHe ajieHbi AH(j)<l)epeHu;HaAbHoro raAaKTHnecKoro 
BpameiiHH. 

,Z)ah nepexoAa k noABHJKHOMy TpneApy mojkho HcnoAbsoBaTb H3BecTHbie 
(})opMyAbi (FlapeHaro 128] crp. 386 — 390) : 

Z r =r[a Cos 2 XCos 2 [J 4- b Sin 2 /. Cos 2 ^ + cSin 2 ? 2 /SinXSinjiCosP 
+ 2 g CosX 6'inP Cosji + 2 h SinX CosX Cos 2 j3] + F r Q + oV r 

kr CosPpx = rCosj3 j— hCos2\ (a— b) Sin 2 X-|- 

+ [ CosX (^). _ ' Si " X (Ti] ,8P } + "' ie + Sa <57 ' 

hr pg = — — ■ (a — b) Cos 2 X Sin 2 j 3 — — h A'in 2X Sin 2$ — —(a -j -b — 2c)sin2jJ -p 
' 4 2 4 

-f g cosX cos 2$ -j- /sinX cos 2 p — j— ^ j cosX — 

._2L|£)_/£)W+si>fc 

2 [ dt J 0 \dy / 0 

ryfe Kq, V\q, FpO — cocTaBAJUomne ckopocth peHTponAa paccMarpHBaeMbix 
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OcogeHHocTH flBHHteHHH 3 B e, 3 fl cneKTpajiMbix KJiaccoB On B h... 145, 

3Be3fl OTHOCHTeJIbHO CojIHHa B COOTB©TCTB,yiOmHX HanpaBJieHHHX, bVr, dFx, 
SFg— cocTaB^aiomHe an(j)({)epeHiina./ibHoro BpameHM. 

Jlajiee: 

•-©. ■-(!). -ta 

•'-g-+a »-(s+a -(aa- ’ 

B HarneM cjiyqae: 

a=o, b — v, c=w, f— o, ^ = o, 2 h=u 

X= — [i8o —(/ — /()] $=b ( S9 ) 

/t=/ 0 — <p*. 

i' (57) h (59) aam: 

V r—r[V\ sin 2 X cos 2 p •+■ w sin 2 p -f- u sinXcosX cos 2 P] -f- V r Q -f 5v f 
hr cos P p, = rcos p 1 1 — — cos zX -I — — sin 2 X| 4- Vxq 4- Sra 

L 2 2 2 J (6o) 

kr^i, = — Fcos 2 X sin 2 |J — sin 2 X sin 2(3 — — ( — v 2 w) sin 2 ^ -f VbQ +• 5vs 

4 4 4 

Orcioaa: 


sin 2 (/ / t ) — cos 2 (l — I t ) I -)_ wr sin 2 b + F,q -f bv r 


hr cos 


K r cos 2 /' |— -f- — - sin 2 (/ — / t ) cos 2 (l — / t )j -(- wr sin 2 b -f y r Q -f 6tv 

ir cos P p. = rcos/- + —sin 2 (/-/,)-)- 1 cos 2 (/— fto + SF, (6i) 

kr^-r sin bcos sin 2 (/- l t ) 1 cos 2 (/-/,) j -j_ 

VbQ 4- 6% 

HannuieM HJieHbi nHijxjiepeHiiHajibHoro b BHue: 

8 v r =r A sin 2(1 — / 0 ) cos 2 /' 

8 v e = r cosb [B + A cos 2 (/ — /„)] 
ovi, = — rsmbcosb-A sin 2(1 — / 0 ) 

V rQ,V e Q,VbQ HMeeMCJieayiomHeBbipajKeHHa: 

FrO = ~ Xcoslcosb — Y sin l sin b — Zsinb 
Kq — Xsin l — - Y cos l 

VbQ—X cos l sin b 4- Fsin l sin b — Zcosb ' ' ' 

rae X, Y, Z cocTaBJiHK>m,He ckopocth Cojiima OTHOCHTeJIbHO LteHTponaa 
paccMaTpHBaeMbix 3Be3A b oShhhoS cHCTeMe npHMoyrojibHbix raaaKTHHecKHx 
KOOpAHHaT. 

' i ■ a.! .j 

10. sosUm. co&O. Sngc"., Ife 15. 
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A. O. TopoHflJKaftae 


X,Y,Z npejicTaBHM B BHAe: 

X=X*+Xq 

Y= 7 * 4 7 © (64) 

Z=Z*-i-ZQ, 

Tfi.e XQ, 7 ©, ZQ— COCTaBJIHIOIUHe CKOpOCTH CojlHUa OTHOCHTejIbHO 3 BB 3 A, 
ABHJKyiuHXCH no KpyroBHM opSiiTaM b oSmhhoh npHMOyro^bHoft cHcreMe 
KoopAHHaT, X*, Y*, Z* — ABmkeHHH u,eHTpoHAa paccMaxpHBaeMbix 3 Be 3 A 
OTHOCHTejIbHO TeX >Ke 3 Be 3 A, B TOft HCe CHCTeMe. Hcho, hto 
X* = — PG)(— Kcos/i + vsin/i) 

Y* = — p©(— m sin /j — v cos k) (£ S ) 

Z* = — «X©> ' 

rAe p q = F°— paccTQHHHe or CoJiHua aooch crmpajiH, *© — paccTOH- 
BHe CoJiHua OT nJIOCKOCTH CHMMeTpHH PajiaKTHKH. 

Bboab o6o3Ha'»ieHHJi: 


A = — ]/ « 2 + 


tg 2S = 

e « (66) 

-=B‘ /•=/,—£ 

2 2 

M npHHHMaB BO BHHM3HH6 (62) H (63), (JlOpMyjiaM (61) MOJKHO npHABTb 

cjieAyiomHft bha: 

V r —r cos 2 & (£' 4 if sin 2 (/ — /')] 4 r cos 2 b Asm 2 (l — /„) 

4 wr sin * b — Xcosl cosb- 7 sin Icosb — Z sin b 

krcos b p, =r cos b[B+ A'c os 2 (/ - /')] + r cos £ [5 4 A cos 2 (/ — /„)] + ( 6 ' 7 > 

4- X sin / — 7 cos l 

Ar ^ = _ f sin b cosb((k' -w) + A' sin 2 (l -l')] - A r sin 2 (/ - /,) sin b cos fr 4 
X cos l sin b Y sin l sin b Z cos b 

(67) mo>kho ynpocTHTb cjieAyiomHM o6pa30M: 
y r =K t + At r son 2 (l- L) — Xcoslcosb— Ysmlcosb — Zsmb 

Kr cos b p, — r cos 4 A t cos 2 (/ — I)] 4 Xsin/— 7cos / (68) 

krvt= — rsmb cos *[K S 4 A sin 2(1 — I)] 4Xcos/ sin if 4 Xsin l sin b -Z cos h, 

tag: , 

A t sin 2 L = A' cos 2 1' + A cos 2 1 0 
A t cos 2 L = ^'sin 2 /' 4 ^ sin 2 / 0 

X, = (£'cos* Hw sin 2 i) r (69) 

B t =B' 4 5 

k t =k' — u> 
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- P C o6eHH OCTH flBHHeeHHft 3Be3fl Cn eKTpajIhHMX KJiaCCOB O H B H... 147 

JKeHHH CojIHUa H BpameHHH raJIHKTHKH. eHT OB * BH * 

Ht3K > npH anajIH3e ABHJKeHHH 3Be3A O-B C TOHKH 3neHHH narTrran a r™« 
^f^ HbIX MOJKHO nOJIMOBaTbCH A3HHbIMH 06meH3BeCTHbIX HC 

.jreflOBaHHH, b koto P hx sa ocnoey 6ujw npumm (J)op M yjibi bh A 3 (68) 

O ru ' Bxo;iHBmHX B accoanapHH (KOMnjieKc h P khx 3BeaA 

( ) ^ He BejIHqHHbI A > B > h> Xq,Yq,Zq, xapaKTepasyw- 
mm AeHCTBHTejibHbie SAeMeHTM BpameHHH TajiaKTHKH h ABH>KeHHH CojiHua 
a HCKajKeHHbie BejiHHHHbi A v B v L, X, Y, Z- 

«n„„v a ! 5eTHM v! n u° B HaiueM “y 1130 . Kor^a sapaHee h3bcctho hto KOMiuieicc 
^fnn^ 3B “ 63;I a’ B P aCUIH P fleTCa BCJieflCTBHe H3AHHHH y 3Be3A COScTBeHHbIX 
CKopocTeH Bbidpoca H3 accopHauHii, mohcho 6bijio npHMo Bocnojib30BaTbCH 
<J)°P M yjiaMH KHHeMaTHKH O r 0 p o A H H K o B a - M L h a TS oZ 
RbIB0A 3THX 4>opwyji e Hcn0Jib30BaHHeM xapaKTepa o P 6ht gaei bos- 
MPH ' J nOHyHHTb SaBHCHMOCTH COOTBeTCTByiOmHX K034»$HUHeHT0B OT Bpe- 
MeHH H TeM CaMbIM OpeHHTb B03paCT KOMITJieKCa. " 

y« o6 Z Ba ■ fl;ajIbHefiuie ro Hcnojib30BaHHH, Bee HyjKHbie *o P mvjih co- 
6epeM BMecxe. B h h >k e n pH Be agh Hoft ceoAKe cfmpMyjibi nepeHyropoBaiw aa- 
hobo. 3toh HyMepauneS h SyAeM nojib30BaTbCH b AajibHeHiueM. 

CBOAKa cJjopMyji: 

V r =K t + A 1 rsm2(l L) — Xcoslcosb — Ysmlcosb — Zsinb 
kr cos i =r cos b \B i -f* A t cos % (l — L)\-\- X sin l — Y cos / (,) 

‘kr {i* = r sin /> cos b [K 2 + A t sin 2 (/ L)] -|- X cos / sin 5 -f- F sin Ismb—Z cos b 

K t = (&'cos a b -f w sin 2 b) • r 
A x cos 2 L—A'c os 2 1 -f- A cos2 1 0 
A l sin 2 L — A'sin 2 A sin 2 / 0 

k 2 = k'—iu ’ ( 2 ) 

B^B'+B 

■h~l' 4*® | 


-V' 

n ' 


U 1 -f- V 


tg2£ = - 


2 2 

h~h — 9 * Vt = arctgmt 

X=X*+X& 

Y= 7* + Fq 
Z—Z* -\-Zq 
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A. 3>. TopoHflHcafl3e 


X* = p© Qu cos l x — win. l x ) 

Y* = p© (usin I t + VCOSi k) 

Z* = — u>ZQ 

u — — « a — v 2 mt 
v=v % — u 2 m 
mt=m — 2 A(t—t^ 

cos 2 

+ fl J 

^ ^ j 


I 


D 

.( f p ftFi 2 

I 

1 

X 

1 

t I 

’ ~D 


to) + 


+ ( / ‘- F, %-Ff) C0SX ' ( ' _ ' ,) ] 


Fl + Fl 

w = y. ctgy (t — 1 0 ) 


*4-2 VBiB—A) x 2 = 4uGp k 


V 


B-A 
B 


fi 


sin x t (t—t 0 ) 


f COSX^f— 1 0 )— I 

•'*“ 2U 

/ 3 = -5— sin *, (/-*„)+ — (*“ to) 

Ft — — f 3 4- /*»** 

F 2 =-U-ftm 

D=fl + ftfs = - 




( 5 > 


(6> 


(7> 


(*> 


B B 

B AaJibHeftmeM mu 6yA&M onHpaTbca, b ochobhom, Ha (J)opMyAe Bbipa- 

iKaK B omibHoS lacTH paSorb, mu apaneHHM stii ipopMyjibi » o6bacHe- 
HH _ ocoStoctcI! B aBaLmax saeafl O-B a aoayxao BbiaeaeM aeKoropHe 
HHTepecHbie xapafcrepHCTHKH paccMaTpHBaeMoro KOMiuieicca SBeaA (BoapacT, 

CK0P °C CI ™fK» Mb, paccMoxpaM H3BecTHbie peuieHHfl n.acm. a 
nnnca Aah HAP- llpHHHMaH hx 3 HaneHHH A, l 0 h t. a. sa A U L k t. • A-> 
1 noayaaeM bo3m?Loctb o6 M caeHHa acex asaecxaHX ocotamocxea * 

ABHHCeHHHX 3Be3A O-B. 
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§ 4. 06i>flCHeHHe ocoSeHHOCTefi b abhjkchhhx 3Be3A O-B 

ripHMeHeHne nojiyqeHHbix cjiopMyji AonoAbHo ecTecTBeHHO h npocTo o6-b- 
'SCHHeT Bee H3BeCTHbIe OCOdeHHOCTH B ABHJKeHHHX apKHX 3B63A O-B. 

1- K — 3 (j) (J) e k t. C tohkh 3peHHH nojiyqeHHbix <J)opMyji, ajih 3Be3A, 
■BXOUHIIIHX B KOMIUieKC fipKHX 3Be3A O-B — B KOMIIJieKC, KOTOpblH 06pa30BaJICH 
* pe3yjibTaTe pacmnpeHHH onpeAejienHbix accopHapHfi, b Jiyqeebix ckopocthx 
■Mbi fl 0 Ji>KHbi oxomaTb nojioJKHTejibHbiH K-3<f><j)eKT: 

K 1 = k'cos 2 b +wsin 5 b)f 

ripHHHMaH BO BHHMaHHe, HTO HJIH 3Be3A O-B C AOCTaTOqHOH TOqHOCTblO 
!3PfO>KHO nOJIOJKHTb: 

cos 2 b a i sin 2 b « o, 
iajih K-a4>4 )eKTa HMeeM Bbipa>KeHHe: 

K^k'r £'=— 

2 

B jiyqeBbix ckopocthx 3Be3A, KOTopbie o6pa30Bajincb b Apyrnx accoima- 
siihhx, b Apyrne snoxn, mh aojijkhh oxoinaTb K-3(})<J)eKT Apyroii BejraqHHbi, 
CBH3aHIIbIH C HaqaJIbHbIMH yCJIOBHHMH 06pa30BaHHH 3THX 3Be3fl H c pacno- 
jio>KeHHeM CojiHpa OTHOCHTejibHO cooTBeTCTByiOLueH rpynnu. 

Hcho, qTO npH nepexoAe ot oahoh rpynnbi 3bc3a k npyroft, K no.n>K6H 
npeTepneBaTb pa3pbiB, qro h HagjiiOAaeTCH npn nepexoAe ot apKHX O-B k 
cjia6biM. 

SHaqH'r, 3Be3AH, b JiyqeBbix CKopocrax KOTopbix o6HapyjKeH K-3(J)4 )eKT . 
HMeiOT o6ipHOCTb npOHCXOJKAeHHH — OHH 06pa30BaJIHCb CpaBHHTejIbHO HeflaBHO 
B accoiiHaiiHHX, pacnojioxceMHbix na oahoh cnnpajiH, npnqeM accopnaiiHH 
HaxoABTCH Ha npeAejie pacceHBaHHH, a 3Be3Abi y kotophx ho 3aMeTeH K-3$- 
<J)eKT, 06pa30BaHbI, MOJK6T 6bITb, OHHTb TaKH B aCCOH,HaH,HHX, HO rOpa3AO 
paHbme 'Hjih >«e oqeiib HeAaBHO h b npouecce pacmHpeHHH ohh erpe He Aocrar- 
jih OKpecTHOCTeft CojiHua, Tax, hto cpeAHHH cKopocTb paBHHeTCH Hyjno. 

Hcnojib3ya AanHbie MapKOBHqa 164] o tom, hto b JiyqeBHx CKopo- 
CTHX 3Be3fl (Hpqe 5.51 3B. BejraqHHbi), odjianaromux TeHASHimen o 6 pa 30 Ba- 
B3HHH nOTOKOB, O0Hapy>KeH K-S^^eKT, a B JiyqeBbIX CKOpOCTHX 3Be3A, He 
■ oSjiaAaioinHx Taxoft TeHAeHpneft, K-3(Jxj)eKT He3aMeTeH, mojkho AonycTHTb, 
hto KOMnjieKc apKHx 3Be3A cjioJKHbift: 3/4 sthx 3Be3A oSjiaflaroT 3HaqHTejib- 
hhm K-srl^eKTOM, 1/4 — tie odjianaeT sthm acJnJfeKTOM. 3HaqHT, KOMnjieKc 
apKHx 3Be3A — 3 to peayjibTaT nepeMeuiHBaHHH 3Be3A, o6pa30BaHHbix He^aBHo 
b accouHaHHHX, h 3Be3A «nojiH», o6pa30BaHHbix paHbme h ycneBuinx ocho- 
BaTBJIbHO paCCeHTbCH BCJieACTBHe CJlOKHOrO ABHJKeHHH H y>Ke He n0Ka3bIBaK3- 
ih,hx cucTeMaTiiqecKoro 3tJ)(j)eKTa pacmnpeHHH. 

TaKHM o6pa30M, OTJiHqne pa3jraqHbix HaqajibHbix ycjiOBHH nponcxoJKAe- 
hhh oqenb npocTo h ecTecTBeHHO oS-bHCHHCT KaqecTBeHHyio CTopoHy K-3(|)- 
4>eKTa. 

KojiHqecTeeHHo sto oSimcHeHHe noATBepJKAaeTCH. 3 to 6yAeT noxasaHo 
HHJKe, nocjle OpeUKH BeJIHHHH U H v- 

Hcho, hto npH BbiqHCJieifHH 3HaqeimH KoacfjcjjHHHeHTOB, xapaKTepH3yfom,Hx 
scHHeMaTHqecKHe ocodeHiiocTH KOMnjieKca hpkhx 3B63A O-B, HyncHO npHHH- 
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MaTb BO BHHMHHHe CJIOJKHOCTb STOrO KOMHAeKCa. H.M6H B BHAy, MTO 3Be3AbI (1 . 
noKa 3 biBaroiiiiie 6oJibui6fi K-3(})<|jeKT h reHAenuHio k o6pa30Baimio itotokob 
h 3Be3Abi, , He noKa3bjBajomHe t3khx HBJieHHH, nepeMeinaHbi b nponopxiHH 3:1* 
Aah HaEuiiOAaeMbix cpeAHHx sHaneHHH, jiyneBbix cKopocTeft h coOcTBeHHbix: 
ABHxreHHH mojkho HanHcaTb cjieayiomHe ypaBHeHHa: 

V?=A-V r + — Vl 

4 4 

if— 

4 4 

— Pi 4“ Pi 

4 4 

TAe Vr, p2, Pi epeAHHH AyqeBaH CKOpOCTb H C 06 cTB 6 HHbie ABH>KeHHH 3Be3A O-B*. 
He o6jiaAaioiii,HX H He ynacTByiomHX b noTOxe. 3 th cpeAHHe 3Ha- 

HeHHH MOJKHO paCCMaTpHB3Tb B BHAe: 

V 0 r =Ar sin 2 (/— / 0 ) — Xq cos /cos b — 7© sin l cos b — Z©sin b 
krcosb (x2 — r cos b[B-\-A cos 2 (l — Z 0 )] 4-.X©sin/— 7© cos l (to) 

k = — r sin b cos b • Asm 2(1 — 1 0 ) + X© cos l sin b + 7©, sin l sin b — Z© cosb 
(9), Ha ocHOBe (1) h (10), 3anHiueM Tax: 

7^= — jfi4- ar sin 2 (/ —h) — X'coslcosb — 7' sin J cosb — Zsini- 
4 

kr cos ip ? = r cos b[B a -\-a cos 2(1 — / a )] + X' sin l\ — 7'cos/ (n)> 

— ^ 2 + <isin 2 (l—l 2 ) 

4 

TAe 

n 

a cos 2 1 2 — — Z'cos 2 l' -j- A cos 2 / 

4 

- ( I2 > 
a sin 2 l t = — A'sm 2 1' + A sin 2 1<> 

4 

X' = -lx*+X© 

4 

7'= — 7* + 7© 

4 

2'= i-Z*4-^0 

4 

B a =±B'+R 
4 



kr\>.”=— sin b cosb 


j -f- X' cos l sin b+ 7'sin l sin b — Z'cos b. 
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2. Bonpoc o «K) xhom noTOKe». TeHfleHUHH k 0 6 pa- 
3 0 B a H H lO nOTOKOB, IIpH BbIBOAe HaiHHX <J)opMyji, MbI He MOrjIH npn- 
HHM3Tb BO BHHM3HH6 AeHCTBHTeAbHOrO pacnOAOJKeHHfl aCCOU,HaUHH rio CflM- 
pajiH. BBH^y 3Toro (})opMyjibi npHMeHHMbi k OoAbiHHM rpynnaM 3Be3A; npw 
paccMaTpHBaHHH cpaAnrejibHo HeOoAbumx rpynn, hbho bhhbahiotch MecT- 
Hbie ocoSeHHOCTH, cBH3aHHbie c fleflcTBHTejibHofl KapTHHOH pacnpeAeAeRHH 
accoitfraunft. OTCio^a ecTecTBeHHo najimne HBjieHna. nOTOKOB Ann 3Be3A, pac- 
nojio>KeHHbix 6 ah3ko Apyr ot Apyra. 

Ztpyraa npunnua 9Toro hbachhh 3aKAK>naeTCH b HenoAHOM yneTe ABHwe- 
hhh Cojinpa, oOycjioBjieHHOM HecuMMeTpuHHbiM pacnojiojKeHHeM CojiHUa 
OTHOCHTeJibHO paccMaTpHBaeMoro KOMnAexca. 

JfeficTBHTeJibHO, npHMeneHHe oObinHoro aHajiH3a jiyneBbix CKopocTefl ahct 
-IJI fl CKOpOCTH CojIHUa KOMnOHeHTbl 

X, Y, Z, 

nckaJKeHHbie BCAeACTBHe HecHMMeTpHHHoro pacnojio>KeHHH Coahha, Tan ksk 

F=F©+F* 

Z=Z©+Z*. 

Ecah mh 3 apaHee B 03 bMeM 3 a KOMnoHeHTM CKopocra CojiHpa BejiHHHHbi: 

*©, Y®, Zq, 

to, npn aHajiH3e JiyneBbix CKopocTefl aio6oh rpynnbi 3Be3A AaHHoro KOMnjieKca, 

mh nojiynnivi HBJieHne noTona c ajieMeHTaMn: 

— X *, — Y*, - Z * 

HAH >Ke, B 006 ine, eCJIH 3a KOMnOHCHTbl CKOpOCTH COAHUa B03bMeM BeAHHHHbl 
X 1 ,Y 1 ,Z V to paccMaTpHBaHHe OTAeAbHbix rpynn yKax<eT Ha cymecTBOBaHH© 
rroTOKa c SAeMeHTaMH: 

X t -X, Y ± — Y, Zj-Z. 

PaccMaTpHBaH kokhhh noTOK, B a a a y B3flA cAeAywipHe BeAHHHHbi b xa- 
HeCTBe KOMnOfieHTOB CKOpOCTH CoAHpa: 

X, = -f 17-4 KM/cex 

7 , = -}- 6-7 KM/cex] 

Zi = + 4'0 KM/cex, 

noAyneHHbie H3 aHaAH3a abhjkchhh 3Be3A Ha iih3khx raAaKTHnecKHx mnpoTax. 
3 th 3Be3Abi, b ochobhom, OoAee cAaSbie h He npHHajyiOKaT k AaHHOMy kom- 
nAeKcy. 

HenocpeACTBeHHbiH aHaAH3 3Be3A Ha f =220 nc, no Aah AaeT: 

Z== + i7'6s KM/cex 
F= + io -82 km/cck 
Z== 4 -( 7 ' 2 ) KM/cex. 

3H8HHT, nOCAe HCKAIOHeHHH H3 Ha6AK»A6HHbIX 3HaneHHfl AyneBHX CKOpO- 
CTeft ckopocth CoAHija no B a a a y, mh BnpaBe ojKHAaTb hbachkh noTOKa 
C 3AeM6HTaMH: 

V x =X 1 —X——0-2 KM/ceK 
Yy~ F t — F— — 4 ' i KM/cex 
V e = Z t — Z— “V 2 KM/ceK. 
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H 3 y«iaH jojkhmS hoxok, B a a a y — hckjiiohhb ABH>KeHHe CojiHu,a — no- 
AynHA ajih sjieMeHTOB noTOKa BeAHKHHbi: 

V x = — 0-4 ± o -9 KM/ceK 
V y —— ii -6 _L o -5 KM/ceK • 

V„ = — 2‘8 ± 2-2 KM/ceK 

PaccMOTpHM rpynny 3Be3A b HHxepBaAe 130° > l > 50°, — rpynny, Ana- 
weTpajibHO npoTHBonoJiojKHyio «IO>KH 0 My noxoKy». Ha30BeM axy rpynny «Ce- 
BepHMM n 0 T 0 K 0 M». CpeAHHe ckopocth B03bMeM noIlAacKeTy nrinpcy 
([74], Tadjinua 7, rpynna 3). 

HcKinonaa flBHJKeHne Cojraiia no B a a a y, aah «CeBepHoro noxoKa* 
nojiymiM ajieMeHTbi: 

V*= — O- I ± I KM/ceK 
V y =-\- o -7 ± i KM/ceK 
V, = (— 4 - 0 ) KM/ceK 

(V, He BbIMHCAHAOCb B BHfly MaAOCXH b). 

Pa 3 HHii,a MeJKAy 3 AeMeHxaMH cclCbKHoro noxoKa» h «CeBepHoro norOKa» 
KasrymaHCH, Tax KaK ohh noAyneHbi b pe3yjibTaTe He BnoJiHe npaBHJibHoS Ma- 
HHnyjiHHHH. Hmchho, He 6 hji yqxeH K-34)4>6 kt. .ZteficxBHxeAbHO, npH paccMa- 
TpHBaHHH rpynn, pacnoAOJKeHHbix no OAHy cTopony ot CoAHiia, K-3<} )( ^ e,KT aa ’ 
XOMaTH^eCKH BOHAeT B SAeMeHTbl «nOTOKOB». 

HcnpaBHM 3TH BbIHHCJI&HHH H, KpOMe ABHIKeHHH CoAHpa, yATeM H K-3t]>- 
4>eKT, BeJiHHHHoft +4.3 KM/ceK. B peayAbxaxe, aah «IO>KHoro noTOKa» noAy- 
SHM SAeMeHTbK 

Vx = — 0-3 ± 1-2 KM/ceK 
V y =— $-6 ± o*t> KM/ceK 
V ,= — 40 ± 2-8 KM/ceK, 

a ajth «CeBepHoro noTOKa»: 

F,= + 0'2 ± I KM/ceK 
Vy= — 4'2 ± I KM/ceK 
V,= (— 4-o) KM/ceK. 

J[ah o 6 ohx noTOKOB b npeAeAax ouih 6 ok noAynenbi oAHHaKOBbie SACMeH- 
th, paBHbie BeAHKHHaM, npeACKa3aHHbiM Ha ocHOBe BbreeAeHHOn pa 3 HOCTH 
MescAy KOMnoHeHTaMH ABHHceHHa CoAHna no B a a a y h no A a h. 

Cacao BaxeAbHO, «tO>KHbw noxoK» npocxo — cAeACXBne necHMMexpnqHoro 
pacnoAOA^eHHH CoAHua oxHocnxeAbHO paccMaxpHBaeMoro KOMnAenca 3B63A, 
h ceBepHyro rpynny HpKnx 3Be3A O-B mojkho paccMaxpnBaxb «CeBepHbiM no- 
tokom» Ha oAHHaKOBbix ocHOBaHHHX c «K)n<HbiM noxoKOM». OrcioAa— Hecnpa- 
BeAAHBOCXb 06 'bHCHeHHH K-9<J )< l )eKTa OC 06 bIM nOXOKOM JOJKHbIX 3Be3A- 

34)(])eKX pacuinpeHHH accounaunn, ecxecxBeHHO o 6 t>hchhh K-3<pcpeKT» 
oS-bHCHHex h cyuiHocxb HaAiiAHH orpoMHoro noxoKa iojkhhx 3Be3A, ycxaHaB- 
AHBaex Me>KAy sxhmh hba 6 hhhmh rAy 6 oKyio reHexnnecKyio CBaab. 

Hy>KH0 3aMexnxb, nxo cymecxByex 3HaqnxeAbHan AHcnepcna CKopocxen 
BHyxpn KaiKAoro «noxoKa» (CeBepHoro h IO/KHoro) . OxnocnxeAbHo khkhobo 
noxoKa, 3xo HBAeHne 6biA0 ncn0Ab30BaH0 II. F. KyJiHKOBCKHM 1131 aa 
ochobv oueHKH B03pacTa noxoKa. 11. T. KyJiHKOBCKHH noAyqHA ajih 
B 03 pacxa axoft rpynnw 10 10 Aex— HenpneMAeiviyro BeAHAHiiy. C Harnen xohkh 
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apeHHJi, AHcnepcHH cpeAHHx cKopocTeft BHyTpH noTOKa — sto npocToS pe3YAb- 
TaT Ha^ajibHoro HepaBHOMepHoro pacnpeAeJieHHH accoHHau,HH, Bbi3biBaiomero 
MCCTHbie OTKJIOHeHHST CpeAHHX CKOpOCTeft. 

3. BbiqucJieHne ochobhhx KoacJxJiHUHeHTOB. Cue- 
jihK) onpeAeJieHHH coBpeMeHHbix 3HaqeHHH (JiyHKHKH u h v h yrjioBoro K03$- 
4>HuneHTa OTpe3Ka cnupajiH u Apyrax HHTepecHHx xapaKTepHCTHK pacciwaT- 
pHBaeMoro KOMruieKca, HcnoAb3yeM 3aBHCHMOCTH (11), (12), (13). 

CaMhIM nOAXOAHIAHM MaTepiiaAOM AAH BbiqHCAeHHH HBAHIOTCH pemeHHH 

rx H p c a (Ta6jiHna 1, Ns 37) hAjih (Ta6jmua 1, Ns 89). fljia kos^^huh- 
eHTOB O o p t a h HanpaBJieHHH Ha ueHTp T aAaKTHKH npHHHMaeM cAeAyroume 
3HaqeHHa: 

A — + o-o20 KM/ceK/nc =+o 0042 b roA 
B = — 0-013 KM/ceK/nc = — 0-0028 b toa 

^o = 3 2 S° 

1) . a) Ha ochob© AaHHbix A ah: 

a — 4-0-009 KM/cen/nc 
/» = 286°. 2 
f- 220 nc 

mo (JiopMyAaM (12) noAyqaeM: 

— A'cos 2 l'= —0.0137 KM/ceK/nc 

4 

— ^'sin2/' = +o.oi2i KM/ceic/nc 

4 

A'— 4-0.024 KM/cei</nc tg2/' = — 0.88321 

6) Ha ocHOBe AaHHbix FI h p c a: 

a = — 0.004 KM/ceK/ne 

/ 2 = 299°-7 
f = 250 nc 

MMeeM: 

— A'co 52 l' = — o.oo8x KM/cex/nc 
4 

~A'sm 2 l'~ + 0.0134 KM/cex/nc 

4 

^' = +0.02 1 KM/cei</nc tg 2/' = — 1.65433 

2) a) CpeAHee 3iiaqeHHe K-o4 )t } )eKTa Ha paccTOHHHH 220 nc no A a h 
+3.65 KM/ceK, Ha paccTOHHHH 250 nc, no Hnpcy, +3.8 km/c&k. 

GneAOBaTeAbHo: 

— - K x = +3.63, ecAH f = 220nc, 

4 

— ^ = + 3.8, ccah r 250 nc. 

4 
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— • 220- K' = 3.63; OTCioAa, Hcno^b3ya k t = k’r, K' = -\- 0.022 KM/ceK/ric 
4 

— 250- #'=3.8; orao/ra #'= + 0.020 KM/ceK/nc. 

4 

V 

TaK KaK K'~ — , jw >\ v no/iynHM 3HaneHne: 

2 

v= -f o .044 KM/ceK/nc. 

6 ) A ji h, Ha ocHOBe aHajiH3a co6cTBe«Hbix ABHHteHHH ajih B 2 , nojiynH.® 
3uaneHiie: 

B 2 = — 0.024 KM/ceK/nc. 

Ho, By = — B,+B-, o-rcioAa: —B’=~ 0.01 1 
4 4 

B' = — 0.0146 km/cck. 

4 

Tan Kan B' = — — , A-ifi « HMeeM 

u = 4-0.029 KM/ceK, 

tg2e = — —== — 1. 517. 

u 

Ecjih no 3HaneHH5iM u n v bhhhc^hm A c npHMeHeHneM 4 )0 P M yA : 
(3), no^iynnM : 

A 1 =+0.026 KM/ceK. 

IIocjieAHee 3HaneHHe cOBnaAaeT c nojiyncHHbiM H3 HenocpeACTBeHHoro. 
BbiqHCAeHHH STOro Koa4)(J)Hn,HeHTa. 

3) Hji a onpeAeJieHHH cp (nepTenc 2) ncnoAb3yeM (})opMyjibi: 

/' = ly — “ £ 

h~h 

H3HaneHHfl[ tg2 /' h tg2e. 

r — — — 



Phc. 2 6sb. 
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ripOCThie BblHHCJieHHH flaiOT: 

<pt = +2'8s°± 8° rnt=~ 3.57 

4. Bbl^HCJieHHe HCTHHHHX 3 HaieHH 0 KOMnOHeHXOB, 
IBHJKeHHH CojiHita. HecHMMeTpHMHoe pacnojiojKeHHe CojiHua otiio- 
CHTeJibHO KOMnJieKca 3Be3A O-B ofiycjiOBjiHBaeT HCKa>xeHHH KOMnoHemoB 
ckopocth CojiHU,a. EcTecTBeHHo AonycTHTb, mto necooTBeTCTBHe, OTMeqeHHoe 
npH paCCMaTpHB3HHH AHCtiepCHH CKOpOCTefi H CKOpoCTH CojIHUa, BbISbIBaeTCfl, 

HMeHHO, BbIUieyKa3aHHbIM 06 CT 0 HTeJIbCTB 0 M HCK3>KeHHeM CKOpOCTH Cojih- 

u,a BCJieacTBHe HecHMMeTpHHHoro pacnoAOJKeHHH CoJiHua. 

HcTHHHblM 3HaqeHH6M CKOpOCTH CojIHUa H330BeM TO 3H3qeHHe 3TOfi CKO- 
POCTH, KOTOpOe HaXOAHTCH B COOTBeTCTBHH c AHcnepcnefi CKOpOCTefi. 

yKa3aHHoe cootbctctbhc ycTaHaBJinsaeTca 3aBHCHMOCTbio C t p e m6 e p- 
ra: Vq — VQ e =c t a 2 -{-c 2 . CneAyeT 3aMeTHTb, hto b H3BecTHofi pa6oTe o npoc- 

TpaHCTBeHHblX CKOpOCTHX 3B&3JX 11. II. 11 a p C H a T O npHXOAHT K 3aKJIIOHeHHIO 
o HecnpaBeflJiHBOCTH 3aBHcnMOCTH CTpeM 6 epra. IloaTOMy HH>KenpHBe- 
neHHbie BbiqHCJieHHH jiyqme paccMaTpHBaTb, jiHiub Kax HeKOTopyio HJuiiocTpa- 
HHK) MeTOAa BbiqHCJieHHH HeKOTopbix HHTepecHbix napaMeTpoB Ha ocHOBe 
npeAJioxceHHOH 33 bhchmocth MejKAy 3HaqeHHeM ckopocth CojiHua h AHcnep-- 
cnefi CKOpOCTefi. 

Hmch b CBoeM pacnopnJKeHHH 3aBHCHM0CTb CTpeM, 6 epra h 3Haqe- 
HH3 l t , Ha OCHOBe HaiHHX (})OpMyjI MOJKHO BbiqHCJIHTb: 

X*, Y\ Z* 

XQ, Yq, Z© 

a T3KJK6 H P© -npOeKUHIO paCCTOHHHH COJIHpa OT CnHpajIH Ha njIOCKOCTb , 
FajiaKTHKH. 

Tan Kax HMeeM (5 ) h 40°, to 
y* = — 8.67X*. 

no CTpeMSepry: 

y' = — p a 2 4 § 

p — 0.0192 

§=■-- — 10.0 KM/ceK 

HanpaBJieHHe oceft CTpeHfiepra: 

/ b 

*1 33 I -°5 

y t 61 • $ + 9 -o 

f 21 1 • s 4-8 r -o 

CBH3b C OfibiqHOfi CHCTeMOfi KOOpAHHaT 0CyiII,eCTBHTCH (JiopMyjiofi;. * 


+ 9-0 


X— fli, X'4 «t 2 ^'4 a i 


H T. A-> 


= 0.87 
= — 0.48 


HMeeM: 


4 a “ 4- 0.48 
*22 + 0.86 

j = 4 " O. I 6 


<43 = 0.08 

a 23 ~ O - 14 
a 33 =4-i-oo 


Y'~a i2 X 4" #22 X 4 42 X. 

Y<--= 4 0.48 X 4 0.86 Y 4 0.16 Z. 
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156 A. ®. TopoH«Hcafl 3 e 


Ecjih B3HTb a =17 KM/ceK (no M h h e p y) 3HaqeHH© Y', cootbbtct- 
BeHHo 33BHCHMOCTH CTpeMSepra, 6yaeT 

Y'=— 15 . s 

Toi\na b BbimeyKa 3 aHH 0 H 33 bhchmocth Me>Kay Y' h X, Y, Z 3a X, Y, Z 
•ByJKHO npHHHTb —X©, — YQ, —ZQ ( 3 H 3 K MHHyC SepeTCH nOTOMy, MTO 
CTpeMfiepr paccMarpHBaeT ABHJKeHHe rpynnbi OTHOCHTeJibHO CoJiHua). 
3 HaqHT, HMeeH 

— 15.5 = — 0.48X0 — 0.86 Yq — 0.16ZQ. 

Ho, 

x©=x-x* 

Yq=Y—Y * 

Z© = Z-Z*. 

.JXjia X, Y, Z B 03 bMera 3HaqeHH5t A ji h: 

X = + i7-7 KM/ceK 
7=4-10.8 KM/ceK 
Z— 7-2 KM/ceK. 

TlpHHHMaa, qTo Zq= =0, BCjieflCTBHe MaJiocTH "©, 6yaeM HMeTb: 

— i5-5 = 4-o. 48(X* — 17-7)4-0. 86(— 8.67X* — xo- 8 ) — 0.16-7.2 

-6.98X* = 4-3-44 
X* = — 0.5 
F* = 4-4-3- 

OxcfOAa HCTHHHbie 3HaqenHH KOMnoHeHTOB cKopocTH Cojinua 6ya.yT: , : 


Hajibiue, 3Haa 


noayqaeM: 

t. e. CojiHixe HaxoAHTca Ha paccTOHHHH “100 napceKOB ot cirapajiH b cTopoHy 
nojiOHCHTejibHoro HanpaBJieHHH och, cjieAOBaTejibHo, b Ty CTopoHy ot cnnpajiH, 

TA6 H HaXOAHTCH ueHTp TaJiaKTHKH. 

H 3 Jio>KeHHoe b stom naparpa(})e paccyncneHne ecTecTBeHHO odtHCHSieT 
o 6 Hapy>KenHoe HecooTBeTCTBHe Meacay flucnepcHefi cxopocTeS h cxopocTbio 
CojiHua, xoth hcho, hto HHCJiOBbie 3 HaqeHHH, nojiyqeHHbie b stom naparpacfte, 
noTpeSyiOT b aajibHeHiiieM yTOMHeHiift., 

5 . 3 HaqeHHe KoatJxfjHUHeTOB AhB. OTHomeHHe oceS 
sjniHncoHAa CKopocTeft. B cTan,HOHapHbix 3 Be 3 AHbix cncxeMax 
cymecTBytOT 33 bhchmocth; 



X© = i8.2 
F©= 6.5 
Z©= 7.2 


P 0 : 


V X* 2 4 - 7 * 2 ~ 
Vu z + v 2 


p©=s 100 nc 
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OcoCeHHociH 3Be3# KJiaccoB Oh 15? 


1 / dve c ve c \ 

2 v dR R ) 



Vq — / 7 0c = A a 2 + c 5 

06HapyjKeHHoe ncKa>KeHHe 3HaneHnft KOMnoHeHTOB ckopocth CojiHira nc~ 
Ka^KaeT 3HaneHne V@ c a, cjieAOBaTejibHo h Bcex BejiH^HH, 3aBHcamHx ot, Vge 
h ero np0H3B0AH0fl. 

Bhhhcahm BejiiHHHy HCKajKeHHH Vq c - HcKasceHHbie 3 HaqeHHH Bcex Be«- 
JIHVUH 0603IiaHHM CBGpXy 3H3K0M „u“ ■ 

HMeeM: 

Vq 0 Vq c — Q 

fe.-f'e-d'e-vj 

H3BeCTHO, ATO 

Vq 0 — Vq 0 = V x cos 5 s° + V y sin 55° 

r^e V x , V y — KOMnoHeHTbi ABH>KeHHH peHTponAa paccHaTpHBaeMOH rpynnM 
©THOCHTeAbHO peHTpoHAa 3Be3A, OKpyacaiomHx CoAHue h o6pamaiom,HxcH 
BOKpyr iteHTpa raAaKTHKH no KpyroBbiM opSirraM. 

5 Icho, nTo 

Vl=X + X0 8 V x — Xq + X 0 * 

F;=F+ 70 a Vy=YQ + YQ„ 

XQ«,YQ s — KOMnOHeHTbl ABH}KeHHH CoAHU,a OTHOCHTeAbHO OKpyJKaiOIAHX 
ero 3Be3A — CTaHAapxHoe ABnmeHne CoAHpa. 

X, Y— noAynaiomHecfl H 3 aHaAH3a AyneBbix cKopoCTen 3HaneHna KOMno- 
HeHTOB CKOPOCTH CoAHUa, X©, F© — HCTHHHbie 3HaneHHH KOMIIOHeHTOB CKO- 
POCTH COAHna. 

X=Xq+X* 

Y=Yo+Y* 

V 6o ~ V@Q = (X * + X ® + X ® a) cos 5 s' 0 + ( Y* + F©4- F©,) sin 5 5 ° 

Vq 0 — VqQ = (Xq + X©s) cos 5 5 ° + (F© + F© s ) sin 55 0 

Vq~ V @o~ X * cos 5 S 0- F * sin 5 5 ° 

V Q,~ Yq o — p© [« cos ft — v sin ft — $ 5 °)] 

[■ TaK KaK 

X* — p© (ucoslx— v-sin/i) 

7* == p© ( u sin l t + v cos /*) 
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A. O TopoHflwafl3e 


n .- r e .- P '- v B o 


V lr V &° ~ (^0o-^ o )=^+o.O39PQ 
c flocTaToqHofi tohhoctmo (qepTex 3) : 

2? — 2?© = p© cosos 
_ 2 ?— 2 ?© 



Orcfofla: 


Phc. 3 6ab. 


V£.~Voc + 0.040 (R—Rq) 


J tt = — 


x / **5. 


— t( 


2 l <> 2 ? 2 ? 


dR^ R 

0.040(2?— 2?©) _ 


£%. 0-040(2 ?— 2?q ) > 

2? 2? j 


Ju _ 1 FfrA o-c 

2 W2? 2? y : 




2 u Z>u 


A n =A — 0.020*0 
B u = — 0.033 

* 0.033 . A* 

— — = -f-i.oo — = i-c 


B *~ A U 0.033 
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OcoSeHHOCTH /(BHHCeHOH 3BC3fl CnCKTpaJIbHbIX KJiaCCOB Oh B h... 


HafijnofleHHH AaiOT (am cMeuiaHHoro KOMiuieKca 3Be3A O-B): 

a=+o.oo87±o.o3o A 8 , 0 /n \ 

‘ 3 — =-1-0.84 (FI ape Haro) 

B — — 0.021 ±0.004 (A ji h) k 2 

CoBna/reHHe BbiHHCJieHHbix h noJiyqeHHbix H 3 Ha6jiK>AeHHH 3 Ha»xeHHH 
yAOBjieTBopHTejibHoe. 

Oicio/ia — AOBOJibHo npocToe h ecTecTBeHHOe ofi-bHCHeHne HCKaaceHHH 
3 HaneHHft KOStJxjlHUHeHTOB A H B H 0TH0UI6HHH OCeft BJIJIHnCOHfla. 

6. B 0 3 p a c t KOMnjieKca h p k h x 3 b e 3 a O-B. Ha6jnoae- 

HHbie OCO0eHHOCTH KHHeMaTHHeCKHX Xapa^TepHCTHK paCCMaTpHBaeMOrO 
KOMnjieKca npeflOC.TaBJIHfOT B03M0>KH0CTb OU&HHTb B03paCT KOMOJieKCa. 

XteHCTBHTejibHo, 3 Haa 3 HaHeKHH (J)yHKH,HH u, v b coBpeMeHHyio snoxy 
h cooTBeTCTByiomee 3 naqeHHe yrjioBoro KoacfuftHixueHTa OTpe 3 Ka cnnpajiH, 
jiereo BbiHHCJiHTb t— 1 0 — T no <J)opMy.naM (6) h (7). 

OopMy^bi ( 7 ), BbipaacaroiuHe m 2 h v 2 b c£>yHKii,HH T, JierKO npHBecra 
K BHAy, yAOSHOMy AM BbIHHCJieHHH T. 

06 o 3 Haqaa 8 — / 2 ^} = p h pacKpbiBaa cko 6 kh b BHpaxKeHHHx ( 7 ), 

FI + FI 


jieri<o no/iynaeivi: 


OrcK)Aa: 


Du 2 =f 2 (i + mp) -f f a p 
Dv 2 =f l (i + mp) — f 2 p. 


u 2 (f 2 — mf\) + v 2 (f 3 + mf 2 ) = r . 

3ra nocjieAHHH 3aBHCHM0CTb npeACTaBJiaeT ycjiOBHe, KOTopoiay aoa>khh 
yAOB jieTBop HTb s, h », b .nioSoft MOMeHT speMeHH. 06o3HaHast JieByiO CTOpOHy 
nocjieAHero paBencrBa nepea F(T, m; u 2 , Vi), mojkho cocTaBHTb am abhhmx 
3HaHeHHft m 2 h v 2 rpa<|)HK (JiyHKHHH F. 3HaaeHHe T, npn kotopom bm- 
noAHHeTca ycAOBHe: 

F—i, 

KBJIHeTCH B03paCT0M paCCMaTpHBaeMOrO KOMnAeKCa 3B63A. 

no H3BeCTHbIM 3HaqeHHBM A H B M0JKH0 BblHHCJIHTb IIOCTOHHHbie K09<}>- 
-{j)HU,l!eHTb[, BX0AHIHH6 B Bbipa>KeHHH f lt /a, / 3 . IIOJiyHHM: 

/i ==2 3 , 439' io 6 sinx 1 (/ — / 0 ) 

/ 2 = 36-83 3 • io 6 [ r cos (i f — /„) 

/ 3 = + S8.712 -io G sin -^(r — Jo) — I.538-I0 6 - T 


150- looieT 

•m = — 3.57 + 0.041 7 (T— BbipaHieno b MHJwnoHax AeT). 

BbipaaieHHH (6) no BbinHC/iennbiM 3HaneHHHM u h v asiot 
m 2 = -{- o.oio KM/cerc/nc 
v 2 = + o.oix KM/cen/nc. 

C;iGAyeT 33MeTHTb, MTO B Bbipa>KeHHH F Hy»HO u 2 H V 2 B3HTb B 
paAHanax hah, oeraBAHH hx b km/cck/iic, b ycnoBHH F=1 b npaBOH cto- 
pOHe BMeCTO eAHHHIXbl B3HTb 0.978 -lO 6 . 
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160 A. <J>. TopoHflfflajae 


Ta6jiHu,a IV AaeT (jjyHKUHio F(T,m\ u t , v 2 ) a jih pa3JiHMHbix T. 
3Ta Ta6^HU,a ajih 3HaqeHHH T AaeT r=220-10 6 JieT. 


Ta6jiHua IV Qbfoocmo 


T 

io 8 

ft 

IO 8 

r* 

IO 8 

f. 

IO 8 

m 

IO 8 

rafj 

IO 8 

mf s 

IO 8 

r 2 — mft 

IO 8 

f 3 -J-mf 2 

IO 6 

F 

IO* 

210 

+ 13-8 

-466.7 

— 288.4 

+ 5-04 

+ 69-5 

+ 336.1 

-2.8 

+ 47-7 ■ 

+0.49 

215 

+ 9-6 

+70.4 

—306.6 

+ 5-24 

+S0.3 

+ 368.9 

+20.1 

+ 62.3 

+0.89 

220 

+ 4-9 

+72.9 

—326.1 

+ 5'45 

+26.7 

+ 397-3 

+46.2 

+71.2 

+1.24 

230 

— 4-9 

4-72.9 

—366.0 

+5.86 

—28.7 

+427.2 

+ 101.6 

+61.2 

+1.69 

240 

-13-8 

+66.7 

—403-7 

+6.27 

-86.5 

+418.2 

+ 153-2 

+M -5 

+2.13 


7. HauajibHan cKOpocTb b bi 6 p o c a 3 b e 3 a H3 acco- 
ix h a u h ft. Ha^ajibHyio cnopocTb Bbidpoca 3Be3A «3 accouHauuft moikho bM- 
«MCJiHTb c^eAyiomHM o6pa30M. Bo3bMeM KaKyio-HnSyAb TOUKy x', y' h pac- 
CMOTpHM CpeAHHe KOMIIOHeHTbl CKOpOCTefl 3Be3A B M3JI0M 06 "beMe BOKpyr 
tohkh x', y‘ OTHOCHTejibHO ueHTpa AaHHoro o6-beMa. 

Ha ocHOBe (JiopMyA (26), (34) h (35), ajih cpeAHHX 3HaueHHfi komiio- 
HeHTOB CKOpocm 3Be3A OTHOCHTejibHO ueHTpa paccMaTpHBaeMoro ofi-beMa.' 
CyaeM HMeTb: , , 

Vxi—Vxi = ~F^ p 2 
Vyi-Vyi^—F,^ 


JJpiH cpeAHeft nojiHofi ckopocth b njiocKOCTH F ajiaKTHKH HMeeM BbipaweHHer 

C r 4> 


v° = — 


F l+F}^ 

D 2 92 ' 


^, 2 — B naqecTBe OAHoro H 3 apryMeHTOB coAepJKHT V - — cnopocTb BbiSpoca 
3 Be 3 A H3 accoixHauHH. CjieAOBaTejibno, ecjiH H 3 HafijnoAeHUH SyjxeT H 3 BecTiio 
v ajih KaKoro HHSyftb o6i>eMa, to BbipaiKeHHe ( 14 ) nocjiyucHT ochoboh AJis 

BbHIHCJieHHH P ■ 

XopOlHHM MaTepnajIOM AJIH BblHHCJieHHH V MO)KHO CHHTaTb HCCJieAOBa- 
HHe n. r. KyJiHKOBCKoro [13] noTOKa CKopnHOHa-KeHTaBpa. B 3Toi 
paSoTe AaiOTCH nojio>KeHHe ueHTpa cKonJieHHH b oShuhoh cucTeMe npawo- 
yrojibHbix rajiaKTHuecKHX koopahh 3 t; 

*=-+40.5 nc y = — 93 nc t= + 20 nc 


n 3HaueHHe cpeAHeft nojinofi ckopocth 3Be3A OTHOCHTejibHO ueHTpa exon- 
jieHHH: 

11 = 8.5. 

3 h 3 h nojiojKeHHe Cojinua b cucTeMe x°, y° h B 03 pacT KOMnjieKca, Jier- 

K0 BblUHCJTHTb V. o 

B pe3yJibTaTe cooTBeTCTByioiuux BbiuncJieHHH, aah cpeuneu HanaJibHoi 
CKOpOCTH Bbidpoca 3Be3A H3 aCCOUHaUHH B nJIOCKOCTH X 1 , y MbI nOJiyqHJIH.. 

V~I 0.0 KM/ceK 
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OcoSeHHocTH HBHiKeiiHH 3Be33 cneicTpa;if,HHx KJiaccoB O h B h... 16j 

aUHft%^f PeMe K * C 6 e P 3 n0JIHaa CK °P° CTfa BWSpOCa 3BQ3JI H3 3CCOUH- 
r/ 4 

raon~ F^IJKM/ceK 

7C 

Vue* ar ro — 15 KM/cei< 

8. HeCHMM©TpHHHOCTb 3Ha?eHHH Cpe^HHX CKODO- 
c r e h. HecHMMeTpHMHoe pac.nojio>KCHHe CojiHpa OTiiocHTejibHo paccMaTpn- 
BaeMoro KOMnjieKca 3B63A aojijkho Bbi3BaTb HecHMMeTpaqHocTb b pacnpeiie- 
JieHHH CpeflHHX CKopocTefl. y 

ZteHCTBiiTejibHo, b HanpaBjieHHH /— 280° — 300° KOMiuieKC pacnpocTpa- 
H HeTCH Ha r =250 nc, a b HanpaBJieHHH / =100°. — 120°, npHMepHo, H a 
r ~* 350 nc - 3 h3vht, b HanpaBJieHHH / = 110° a o r =j 350 nc aojdkho ojkh- 
AaTb yBeJiiineiiHe cpeAHHx 3 iiaqeHHH ocTaToqHbix jiyqeBbix CKopocxeH. 

Unfi oSHapyjKeHHH sToro hbjighhh paccMOTpHM AaHHbie Ta6jmpbi 7 H3 
uccjieAOBanHH rijiacKeTa h H h p c a [741. 

PaCCMOTpHM CpeAHHe 3 Ha i I 6 HH 5 I OCTaTOHHblX JiyqeBbIX CKOpOCTefi B AByX 
KHTepBajiax i: 

I l— I IO° ± 90° 

II /= 290° ± 1)0° 

PtBHHceHne CojiHpa no Ajih: 

X— 17.65 

Y— 10.82 

Z= 7.2 

a = +0.006 KM/ceK/nc 
/ a = 286°. 

nocjie HCKjnoneHHH abhjkchhh CojiHua h qjieHa arsin2(/ — h) ( 3 aMe- 

thm, hto b KanecTBe a 6bijin B3HTbi pa3JiHqHbie 3HaqenHH: 0.004, 0.006, 

0.009, ho 3to He OTpax<aeTC5i Ha 3HaqeHHH cpeAHiix CKopocTen), mh nojiyqnii 
cjieAyiomyio xaOjiHqKy: 



1 

Ip 

r 

I HUT. / 

II HHt. 1 

III 

B.l — 87 

! <5?5 

220 

II 

+4.96 

+3-47 

I 

O5-O9 

<■; mo 

37 6 

Bo — B2 

<6 mo 

+7-3 S 

—0.59 

IV 

b 3— B7 

>5 4 ! 49 

560 

+2.88 

■ — 2.26 

II 

O5— O9 
Bo — B2 

>4 » ! 9 9 
>5 ’"99 

1026 

+3-96 

+ 5.26 


CpeAHHe paccTOHHHa BbmeAeHbi no ahhhhm CTe66nHca, Xadieoa 
y H t rj) 0 p A a [83], 1 1 ’ 

AHaJiHs 3TOH TaOjiHHbi hbho ynasbiBaeT Ha nee h m m ©t p h qnocTb cpeAHHx 
AyneBbix cKopocxea. B HHxepBajie / = 110°±90° cpeAHee sHanenne JiyneBux 
CKopocTerr cHaqajia yBejinquBaeTca cooTBeTCTBeriHo 33 bhchmocth: 

K x — k'r. 

11. s&sOcn. m5b. aogoj., N» 15 
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I j52 A. O, TopoHAJKafl3e ^ 

B flaJibHeftweM, c yBeJinqeHHeM paccTOHHHB, cpeAHHH AyneBan cKopoerb 
yMeHbinaeTca, OTpaxcari tot <j)aKT, hto npopeHT 3Be3A, He bxoahujhx b kom- 
njieKC, yBejiHHHBaeTCH. B HHTepBajie l =290°±90° cpeAHHH JiyneBan cxopocTb, 
6biCTpo yMeHbiuaHCb, ct3hobhtch oTpuuaTejibHOH. 3 to hcho oTpancaeT tot 
4>aKT, hto b 3tom HanpaBJieHHH paccMaTpHBaeMbiS KOMnjieKC 3Be3 a O-B npo- 
CTHpaeTCH Ha MeHblUHe paCCTOHHHH. 

Tpynna II, c r = 1026 nc, non™ nojiHOCTbio coctoht H3 3Be3A, He npH- 
HaAJieJKamHX KOMnJiexcy h aah stoh rpynribi nojio>KHTejibHoe 3Ha i ienne cpeA- 
nefl JiyqeBOH cKopocra yKa3bmaeT Ha HeBepHbie 3HaneHHH komhohchtob Abh- 
weHHH CojiHpa, npHHHTbix b BWHHCJieHHHx, oTHocHTejibHO 3 toh rpynnbi. Kojih- 
HeCTBO 3Be3A BO BTOpOM HHTepBajie CJIHLUKOM He3HaHHTeJIbHOe (14), hto6h 
c^ejiaTb KaKoe HuSynb yBepeHHoe 3 aKJnoneHHe. 


B bl BOflbl 

1. AHaJiH3 Bcex HaH6ojiee HaaeJKHbix H3 H3BecTHbix jiHTepaTypHbix AaHHbix 
noKa3biBaeT, hto abhjkchhh hpkhx 3Be3A cneKTpajibHbix KjiaccoB O-B xapaK- 
TepH3yK)Tcn MHorHMH oco66HHoctbmh b OTJiHHHe ot Apyrnx npeACTaBHTeJieA: 
nJiocKHX noflCHCTeM FajiaKTHKH h ahhc© ot cjia6bix 3Be3A Tex >Ke cneKTpajib- 
Hbix KjiaccoB. B KanecTBe thkhx oco6eHHOCTen moikho Ha3BaTb cjiejryiomHe 
HBJieHHH, BbiflBJieHHbie npH aHajiH3e jiyneBbix CKopocTeft h coSctbchhux abh- 
JKeHHH: SoJIblllOH nOAOJKHTCAbHblfi K-3<J>4> eKT > HeCOOTBeTCTBHe M6>Kfly BeJIHHH- 
HaMH AHenepCHH CKOpOCTeft H CKOpOCTblO COJIHpa OTHOCHTeJIbHO 3THX 3BB3 ^* 
anjiHncoHA CKopocTeft — non™ ccjiepa; aHaJiH3 ABHJKeiiHH hpkhx 3Be3A O-B 
npHBO^HT K HCKaHCeHHbIM 3HaqeHHHM K03Cj)tj)HUHeHT0B OopTa AhBh 
AOJ iTOTbi peHTpa TajiaKTHKH; Hpxo BbipanceHa TeHAenimsi k o6pa30BaHHio abh- 
jKymnxcH cKonJieHHii. 

2. K-3$4)eKT b jiyneBbix ckopocthx paccMaTpHBaeMbix 3Be3A c MOMema 

ero oSHapvJKeHHH npHBJieKaeT BHHMaiiHe acTpoHOMOB. 06"bHCHeHHio K-acjHjjeK- 
Ta nocBumeHO mhoto pa6oT. HecMOTpn Ha MHoroqncjieHHocTb rnnoTe3, AO 
chx nop HeT y^oBJieTBopHTejibHoro o6'bHCiieHHH K-3$ t i )eKTa ' rionbiTOK oobhc- 
HHTb Apyrne oco6©hhocth non™ He aejiajiocb. 

3. OTKpbITHe 3Be3flHbIX aCCOUHaUHft H CBH3aHHbie c HHMH HACK 06 o6pa- 
30BaHHH 3Be3A rpynnaMH h AHHaMnnecKHe xapaKTepHCTHKH sthx rpynn, bh- 
HBjieHHbie b nponecce H3yneHHH oTAeJibHbix 3Be3AHbix accopnauHn, npeAOCT b- 
jiaeT Kjnon k oS-bHCHeHHio HafijnoAeiiHbix ocofieHHOcTefl b ABHJKeHnax fipKHX 
3Be3p O-B. HanSoJiee BaxmbiM, c tohkh speHHH KHHeM hthkh paccMaTproae- 
MblX 3B63A, HBAHeTCH TO, HTO aCCOUHaUHH, B KOTOpbIX 06pa3VK>TCfl O-B 3B ™‘ 
pacnoJiox<eHbi no BeTBH cnnpaJiH h, mto 3Be3pbi b momcht hx o6pa30BaHH5t 
npnofiDeTaiOT HaqaJibHbie cxopocTH OTHocHTejibHO T3K HasbiBaeMoro fl03Be3A- 
Horo Tejia, BCJieACTBHe nero acconnannH dbicTpo pacniHpHercfl h pacnaAaerca. 

4 B CBeTe habh o 3Be3AHbix acconnaunHX KOMnAeKc npKHx O-B 3Be3A ec- 
TecTBeHHO paccMaTpHBaTb KaK pe3VJibTaT pacuiHpeHHH n pacnaAa 3Be3AHbix 
accounanHH KOTopbie o6pa30BaAHCb He Tax abbho. 

5 HonvcKan hto 3Be3Abi Bbi6pomeHHbie H3 accopHanHH 6yAyT ABHraTbcn 
no nonra KpyroBbiM op6nTaM, mo>kiio BbiBecTH ^opMVJibi BbipaaraiomHe Ainp- 
(JiepeHnnajibHoe nope CKopocTeft paccMaTpHBaeMoro KOMnaeKca 3b©3a. 
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6. C npHMeHeHH6M 3THX (})0pMy.JI K aHaJTH3y flaHHHX H3 H3BeCTHbIX JIHTe- 
paTypHHX hctohhhkob, Bee odHapyxeHHbie KHHeMaTuqecKHe ocodeHHOc™ b 
ABH> t<eHHHx 3Be3# O-B nojiynaioT ncBojibno ecTecTBeHHoe h npocroe ofn- 
acHenHe. 

7. Hapswy c od-bacHeHHeM ocoderaocTeH b HBHJKeHHHX H3yqaeMbix 3 B^sa 

B03MOJKHO oueHHTb neKOTopwe BejiHqHHbi, xapaKTepusyiomHe 3Be3AHbie acco 
miapHH. HaKAOH crrapajm k paAHyc-BeKTopy TajiaKTHKH, B03pacT KOMiuieKea 
CKopocTb Bbidpoca 3Be3A ns accouKapHif. ’ 

CeiiTaSpb, 1950. 
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o cg a B b 3 a j.fo gg r o j(mst a aob 3 md 6 i(i 6 ob a>i 3 ob 3 &»)6 a &i6o 165 

o B bbOddA^O B^PbObOb 3 PAbd 3 ^P 3 ff)P amdAPRPfib 
CBPSflbOP'tlAOPPBO ^P 3 PAb 33 CC?P 3 C 0 PbOQGOPGOQPOb & 6 < SPA 0 )rQ 0&6 * 

p. omAtnes^do 

0 ”b <a 3 a 

O»c?d0ac 3 oAbg 3 p,o 3 a>o coo 3 oAbg 3 p,o 3 aio ^<33^ 3 <odAo<v,bob 'Sgbffog- 
’(»» 3#Abg 3C o a go> ob^AnGoiaoob gAm-gAcio doAomopo bAdbp,g 3 io. bboopobbgo 
(gotog-gAop a o 6 bb 3 o 3 g 5 3cr o dbog^gbob bo 3 A Q dbAo 3 o a o6ofopgbob' t 3 0 b^V 
gAaiop 800,0 ScodAocobob goEoiGWogAgbodi j^ggpiggo 3 d-o 3 Ao 
bl'ajjopgboo 3 oAbj 3 p.i 3 oii bob($g 3 gbob o a gb 3 pgbobo po ao6gocnoAgbob cdfen&ob 
(oobopagBop. bb 3 opobb 3 o bbg^Agp-o gp-obgbob goAbgg^ogcno SddAorobob bAo- 
dobd°da* 3 o coo o 3 ob 'dgpgagbob ■agpoAgboO goAbjg^ogo, bo 3 A 0 nb- 

d,0 3 0 a o6o^op>gbob b^AoOTooob a o 3 (ooA (j goo po piip a o6o oA 3 ob Eob^roSob do- 
Aocnocoo oio 3 obgb 3 Agbo6o po po 6 o 3 og n Ao 3 obobooa,gbpgbo. 

3A.i6 C )o3p(-op obip>o 36o'3 3 6gp.dgo6o Dgpgag&o 3 oAbg 3 po 3 d ob^Aoiboi- 
doob od podi 8 ' 3 o 3330136001 bob^nAo ob^An 6 to 3 gbb. 

3 . o 3 bo A (3380060 b po 3 ob oio 6 o 3 ' 3 Aoi 3 gp>oio ' 3 Ao, 3 gb' 3 o 3 oAb< 3r oio, 
oboiQooQogbob 'dgbobgb 6oRgg6gboo, Acn 3 goAbggpogo, $oA 3 dj 36 ob 3 Aoo 0 gbo 

b^gp-pgbo. 3 6po gogojA™,, Am 3 obop^Apo 
yoA 3 nboj 36 oio po 6 o 3 oggAo po goBgSo^oggAo oiogobgbgAgbobo po 3 oAdbgb 3 - ' 
cgoo 0A0 SoA^n ao^o^ogob t<n a opo 3 o6g3o5oj3Ao po po6o3o 3 3Ao 0,030- 

“ a ?.*- 

A ° *1 B U3 3^3^ gp-obgbob 3oAbggpo 3 gbo o8 a «(gg&ooE o 3 0^000,0 
ejobgbob «bo fl fo OT o dio ( jb 3 ' 3 o,.An 3 p>gboQ op 3 dfig 6 op>o 0A006 3 oAbg 3C v.o 3 a,o obd- 
poo 0 ogb^o po Aco 3 gpcio ' 3 gbobgb poA^Bgbg^o dgodpgbo gogoid, Aoi3 obo6o 
30 O aop-o^ogob obip’ao'bApo ^g 3 Agboo. 013 dbgpggpnbo'Bo Sogopgbd go6g- 
do^oj'gA 3 oboboooigbgp. OT i aO^o-gA po 3 oAdbgb 3 pcibob, bog 3 ocop b 3 6gbAo- 
3 op 3'po Bogoigopnoi ob 'dAogopo „oi0 3 obgbgAgbo6o‘-, Ad 3 p>gboo op 3 coRo 6 o- 
p.00 0 ~B 3oAbj3p.o 3 gbob 3 oidAo(obgb' 3 o, 

03 Mob 80*0600 O B 3 *Abg 3 p>ogci SddAonbob o6op>Vbo goAb 33-030, 
cbdooooogbob aocnoAoioogbobdoB pogo 3 UoAg&oor,. 6o6gg6gboo, Ad 3 oB^gop,- 
boliAoboci b 3 6gbo>o 3 op po SoA^ogop oobb6ob 5068060^03 30A- 

bj 3 ^ 3 « drodAonbgbob ongobgbgAgboBo. SgoiAg 3 bAog, bbgbgbgp goAbgg-og- 
cdo 30638030336 oiogobgbgAgboaio a^bopgo bo^opgbob odpggo ;3opgb 3 p. 
ogcob 013001 3c.Abg3p.03a, obriQooQogbob 3 obobooo,gbgpob Ao 0 b 3 oo,o 35 o , 3 - 

3 6gpnbo; obro 0 ooQogbopo6 3 c.Abg3pogo, o 3 dbAo>pob bobjoAggbo, O-B 30A- 
bg 3 p03d gno 3 pgjbob obogo po bb 3 o. 

§ l-'So po^gAopgbod a o6bop3poo O — B b3g^A3po ( 5 o 3 ob goAb 33—03- 
■ ^ AddAocobob doaobgbgAgboeo.- K-q^o, racoA^ob A, B g«ggoqog6- 

* 603 * 1,00 ^oA 3 ,iop fea 60 1330,60b bijiepopo^d 50636(500006 bip 0 d 3a p0. 
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<536060 (DC O 0 6 c <;,olj bo 6 ft<, 0 C° oli 86 o 5 3 6 g 5 oi&ooio (oc 3 cboe X g&c r 

O-B 3cAl>j3(mc3cnc $36536006 goAb^ogo) 603053606 53,386060580, ,jo 5 jo 5 o 
O— B 30A6335033606 3 o 3 oAo> 3506 3 oidAooi 6 o 6 bofi^oAobo (pc bofijoAgcoo 506- 
3 gAboob "jAoiogAoi 53-g6o6o3oi6o, bofijoAgooo 350036010506 38603363^(0 ^3338- 
33c. 3b 01030636^36060 (06(03,360(306 I (jbAo^ob 3(066(3383606 8063(030(0, 

A(o3gi«3o6(3 0)0380^0500 O— B 36^633(3030)6 30638)^033^0 353836(5360 

•3860536350)30636 (o-o^g Ao^A^c? 806353001. G b(;,0 C?0 50 1 A 

I B 6606060)3636 3o6336(5o3'gAo 353836(53606 50806065(3600 6050(036 KA-g<ao 3 " 
506 60505360-06 5030330 A3&00), O— B 3 oA633(mo30)6 6630506630 ^ <30600)- 
306. II (jbAo5>3o 010380^0500 30)60(338360 3. „6o36A30)o6 6030506“, 5 g- 

60636. Ill QbAo^-o 0606000)366 6o& ( -joAgo)o 35003601056 O— B goAbgg^ogooo. 
80635300). 

§ 2 - 3 o 306605-35-00 Joirocog'bgbo, Aoi35g6o0 ^08013363635-0 ogoi K— 
3^(506 06066635-05: 3oi6 3 3^(53Ao 60305360 O- B goA6335o 3 o)o 0(58016033^- 

Ao) 3 o, 3068(530606 ggg^o, 30A6335030) 8063606 6033363&A030 5o30oAg6o, 

6(5o65oA(535o (505506 bo^Adggbob 5060^0(50^0350 (350180536060, O— B 
3 oA6335630)o 3 oidAoo) 6 o 5050 0 'J b OD 6 (*) ,C ' f>ljo (!> 0 (!) ob 350(36-^ oiAboftg&'bg,. 

O— B 3oA6g3503or,o 00533350 £&-a<3g6o6 3g335oA35o 8oidAooi6o, 052,0- 

50)&Ao3o 606(53806 5oi3053Ao oAo6(5o(300)6oAo)6o. 2,^66053500, o2Ago>g3, 
■60)2,050 go6g3o(5og3Ao 50 506080J3A0 oigoiAogbo, Aoi85g6o0 53085360 2,0801- 
33636350 03016 X— 3033^(506 0606663505: 01^01^0)560301306 306380(5030, 
oAo6^)oqoo)6o 53A 30616335030) 606(5383606 oigoiAoo, 2,050^(50306 680A053A0 
6<5A3j(53Ao6 mgoiAoo. 

§ 3 - 5 o 805363500 <j30)A8353&o, Ao^g&oo 2,080160(50336 goAb^ogo* 
0600(300(303606 2o<QoAoioig6ooi 5o3oAoi6g6£)5 bbog-gA bofijoAgooo 50 bojgoooA 
8oidAooi6o(j)o 6053050) 860536350)6366. 60(3383505 05363500 Ao85a6o58 a 

2,o3oA(5o33635o ^80152360 0601(300(303606 00030636^36060 50 2,050^(50306. 
02,36353606 5360636. (go)A335ocoo 5 0 6 o^o 3 o 801(3383500 S33A5g6‘b3l47, 148 . 

§ 4 - 5 o go6boiA(30353&35oo (350 O— B 30A633503C00 8oidAooi6g6oU 

§ l- 5 o 5052,3605 0030636^360000 0666060, § 3 r 5 o 8053635 03^83536060 
50 I q6Ao55o 0103801^05 Ao(3boi6Ao3 801600380)0 60133833563. 

805363500 538532,0 506336360: 

1. 606501 50(53 A043A350 801600383606 0605050 06336366, Ao )3 O50B 
68gJ(5A350 35063606 goA6jg563oi 3 oidAooi&g &6 06060001366 ^03050 0103063- 
&3Ag&o, Aooio0 06060 20666303536006 5050^(50306 6A(5gg50 ^33606(5383606^ 
6630 ^oA3ra3o523635coo2o6, 

2. K— 0930 ( 3 ( 5 ° 5066060503 goA6j35o 3 oio bboggA 6 ofiJoAgg 65 o 5050. 
bo6oo o 3 yAoi &6 o6(5Aro6oi8o)o 3-^0553606. 8036350305 3Ao3O5Ao06oi 3 o6o 
308010)3^36060, staAjjgAoi&oo) oA 0A63&0166 iiT— 353^06 508038030193053635^ 
ob66o. bbgo ooogobg&gAg&oooo 066606 050 oA fio^oAgb^o. 

3. 3^63350301 oboiQooQogbob 058016360 50 8001 lioijogAo) go6g8o(5nj-")A. 
01306360010 5052360 6053053606 085330 066605 0^606 jo5jo5o o — b a»^ u - 





Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 


o 5S B jcjabg&ol) gaftUjgomagma 3mdfram5ob coagol'g&»jd>g&a6o 167 

^(roogcn 3ndAooo&g5ob oacgobga^AgbaGo. a3 oogaQmbaljAobocr) 36o'3g6g^migi6oa 
(oabjgGa o3ob 'Sgbabga, Ara3 abmQoayogSob ^aASoacJoaiob 3ro3gB^o abroQoa- 
( 300 b 3*Abjger i, 30 2>o cg&aer^&of) (paSa^gaott boB^aAggab, Aob aaSmQ abroQoa- 
Qogbo b^Aa<ga{p ffjaAcorogiiogaoaG {pa o’Sijgg&oab. 

4 . 3oAbj3(mo3OT aboaQoayogaob aAbgamaabcnaG 50a goGgSa^njgA cngobg- 
&g&°r>a6 (cajag^oAgSoco ja'Sja'Ba O— B gaAbjg^gagcna gmSdggg^Jbo b^GgaAngoa 
jjaGbo^gijno ojGgb, Acn^mAQ gaAbjgijgagcn oboaQoaQogaob jyacgaAcorogaoba {pa 
{pa'Bg^ob 'Sgcpgjo. 

5. gcAbjgcgagoa gatga^oggA oaAao^gatg gaAjggg^o gaSaA^oggb^^o 
^aA3n{pgg6ob BaABrogb'So Sojgga'g^oa cgo^Ac^^gao, Aoa3{^gao(j jaBrababaggS 
gaAbjg^agoa j^aGbabo^gago j(n33egg,i]bob boB^aAgooa (prxggAgSQoacggA gg^b. 

6. ^Grabo^ {p’o^gAa^'^Agijn 3m6a{jg3wa oGajgo'bb, 3o{nga , jg{p> p^mAS^j^ama 
ga3ooggGgaob batg'gdggegfeg, SoggggaAoi O— B g^Abjgcgagoia 3radAaroaob yggcga 
«nagobga^]Agaao 5 a b^GgbAog gpa 3aA(*)og abb6a3{og. 

7. O — B 30 <A»bj 3 ^™> 03 o , > 3<ndAamaacoa cnagobga^Agaganb abbGabcaaG gAooa^o 
■agodf-gaa ^g^aGga^i™ ojGab aboiQoa(jogao{pa 6 go^bggcgagcn a3mbAw{m 0 b boB- 
^aAg, ja'Sja'Ba O — B gaAbjg^agcna gmSd^gjbob abajo, b3nAacg£)Ao (Jro^ob 
gajja^ogob Aa{pogb-gg ^roAobaQCiSo {pabAa. 

W)3£3 e A)fo o t i9so. 
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Li&dbayoasou (n2*uo*36*cn(n00t> ao'cucroaoso is- 1953 

-EK)JUIFTEH 1 > ABACTyMAHCKOH ACTPO<i>H 3 M 4 ECKOK OSCEPBATOPHH Jfc 1 5. 1953 


CnEKTPOrEJIHOCKOnH L IECKHE HAEJIIQaEHHfl HA TOPE 
KAHOBHJIH B 1941—1944 rOXtbl 

HI. M. HXAH^SE h H. H. TEOPrOBHAHH 

npHBO;un'C 5 i flaHHue, oxHocaiimecH k e>i<eAHeBHbiM crreKxporeAHOCKonix- 
uecKHM HadnioAeHHHM noBepxHocTH CoAHpa b ahhhh Ha, BeflyrpHMCH Ha rope 
KaHoSHjm. HaSjiroaeHHH oxBaTHBaiox nepnoA c anBapa 1941 roAa no Aexadpb 
1944 roAa. 

OrmcauHe HadAiOAeHHft h HHCTpyMeHTa mokho Haft™ b «ErojijieTeHe A6a- 
CTyMancKoft o6cepBaTopHH» Ns 3, cTp. 31, 1938. 

Hanajto h Koneu, Ha6jnoAeHHft (ri h / 2 ) AaHbi no cpeAHe-My T phhbhh- 
CKOMy BpeMeHH. KaqecTBo H3o6pa>KeHHft h HHTeHCHBHocTb opeoAa (q h h) 

openHBaiOTCfl no nriTHdaAbHoft mKaae (5 — Hanjiynmee H3o6pa>KeHHe; 0 ox- 

cvTCXBHe opeoAa). C<E> h B oaHanaiox cBexAbie (JiAOKKyAbi h BOAOKHa, coox- 
BexcxBeHHo. PeAHorpacfMqecKHe KOopAHHaxbi (<p— umpoxa, /— AOAroxa) 
AaHbi b cHcxeMe KeppunrxoHa 1 . HHxeHCHBHocxb (f) opeHHBaexcfl rAa30Mep- 
ho no naxuSaAbHoft iimaAe. n.JiomaAb AexaAeft (-S’) Aaexca b mhaahohhmx ao- 
ahx noBepxHocxH noAyci|)epbi CoAima. sDopiwa npoxydepaHpeB (f) BbipaixeHa 
b HHAeKcax, hmcioluhx c.n eAVioiiiHe BHaneHna: 1 — cxeAHiipaaca, xpaBHHHCxaaj 
2 KOMnaianaa, 6 jih3K3h k noAyKpyrAoft; 3 — pasBexBAeHHaa; 4 — Ayroo6pa3- 
Haa; 5 — oxAeAHBmaaca. 

npuBOAHM Aaxbi cepeSpeiiHH 3epxaA ueAocxaxa cneKxporejinocKona, no- 
CKOJibKy cocxoaHHe HX noBepxHocxeft, Boodme, mojkbt bahhxb Ha KOAHnecxBO 

1 Haw o 6 napyjKHjioci» u 1945 rouy, b OTAenbHbix cayaanx, koopahh 3 th 
coAneai-ibix oPpasoBaiiHft, o 6 mhho OTCHHTbiBaeMbie na BcnoMoraTeinbiioft ceTKe, pac- 
nojiojKeHiioH ph«om co ipejibio cneraporejiHocKona, SbiBajiH oraromeHbi norpeiiiHocTH- 
mh, npeBbimaioiip-iMH no Bejinamie cpeAiine /pin Tairax cjiyaaeB. BbincHHJiocb, hto 
npHHHHa jieHtaaa b tom, hto MeTaannaecKaH no/tcxaBKa 3 a oSbckthbom cneKTporejiHo- 
CKona, Hecymaa aho neoo.TbiUHC npH3Mbi, iianpaBJiHioiiiHo nacTb cojinonHbix jiyneft, 
npomeAiiiHx nepe3 06 'beitTHB na KoopflnnaTHyio ceray (Bkwiji. A 6 acT. 06 c., Ns 3, 
CTp. 32, 1939), fleijjopMHpoBajiacb ot HarpeBaimn Coahhom h CMeipana npH 3 Mbi, a 
CJieAOBaTe.nbHO, h HaoSpamenne Comma Ha itoopAHHaTHoft ceTKe. BnocneACTBHH Me- 

Taa.iHHec.iaa noACTaBKa oarjia aa'vTonoMa aopobhhhoh, h, iiaKOHGH, poroBoft, KOTopan 

He Ae^opMiipyeTCH iih ot npHMbix cojmenHbix jiyneft, hh ot Bjiara. 

HeoflHOKpaTHwe cpaBHeima Haninx HaSjnoAeHHft c ApyrHMH HaSmoAeHHHMH 
(nanp., XapbKOBCKHMH — 3a necico.rn.Ko nepHOAOB, b tom hhcjic h 3 a moab-fleKaSpb 
1950 r., c ^oxoreJiHorpatJiHnecKHMH h t. a-) noKasbiBaioT, hto ynoMHHyTbie rrorpein- 
hocth b orcaeTe KoopAnnaT, b pe3ynbTaTe 3aMeHbi noACTaBKH npH 3 M, chhth. 

IlpuMenamie pedaumotta. 
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170 HI- M. MxaHMe h H. H. reopro6HanH 

HaOjnofleHHbix ^eTajieS h Ha KanecTBo Ha6AK>AeHHft. BnponeM, b HanieM cjiy- 
Hae, 3TO BJtHHHHe AOAJKHO 6bIAO ObITb He3HaHHT6JIbHbIM, T. K. MbI CTapaJIHCb. 
He 3anycKaTb cepeOpeHHH 3epKaji h npn nepBbix >Ke npH3HaKax 3aMeTHoro 
noTycKHeHHH — noKpbmaTb hx CBe>KHM cjioeM cepe6pa. 

flaTbi cepeOpeHHH cjie^yiomHe: 1941-20.1, 29.IV, 18.VII, 14.X, 18.XII; 
1942 — 14.11 1, 30.VII; 1943— 28. V, 25.X; 1944— 20.IV, 1. VII. 

Hhcao AHefi c Ha6AK>AeHHHMH: 1941 — 211; 1942 — 152; 1943 — 150; 1944 
- — 108. Ha qacTOTy HaSjiiOAeHHfi CKa3ajincb TpyAHocTH o6ecneqeHHH 
eJKeAHeBHbix HadAiOAeHHH Ha6AK>AaTeAHMH, HMeauiHecH b stot nepHOA. 
Ho b ahh HaSAiOAeHHH, nocAeAHHe Bejincb b ABa hah tph cpoxa, nocKOAbKy 
Mbi cTpeMHAHCb HecKOAbKO BocnoAHHTb tot ymep6 B HenpepbIBHOH CneKTpO- 
reAHocKonnaecKOH cAyxSe, KOTopbiii HeH36e>KHo HMeACH b toah bohhh. 
B HHiKenpHBeAeHHOH Ta6AHije, OAHaxo, abkh hbOaioaghkh AHiiib ajih oahoto 
cpoxa 3a Ka>KAbifl AeHb. 

Ha6AK)AeHH3 BeAH HxaHA3eIU. M. (Hx) , reoprodnaHH H. H. 
(Tp.), KoqAauiBHAH T. A. (K), HyBaeB K. K. (Hb.), X h t a p Ht 
W B H A H. J\. A. (X) . 

CeHTHfipb, 1945. 
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CneitTporejiHocKoriH 4 ecKHe HaSjiiofleHHH Ha rope KaHoSfiJiH. 
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CneKTporejiHocKonHiecKHe na6jiiofleHHH na rope KaHoSnjiH. 
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CneKTporejiHOCKonH'iecKHe iiaS/no^eHHH Ha rope KaHofiHjm. 
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CneKTporejiHocKonHnecKHe Ha&mofleHHH Ha rope KehoShjih. 


JU Ta 

k 

k 

9 

A 

faC 

t* 

VO 

O 

f/ 1 

/ 

/ 

s 

IIpoTy6t 

(p 

paHu,u 

s 

J 

) 

1 

/ 

1 

+1 

a* 

H 

*c 

g 

X 

W 

E 

1941 
















] V.18 

6 * 35 "* 


3 

2 

C® 

- 13 ° 

120° 

3 

830 


+29 0 

1550 

4 

3 

4 b; 






„ 

-17 

] 3 l 

3 

550 


+ 16 

260 

2 

2 







B 

+ 15 

347 

3 

240 


+ 6 

690 

4 

5 

* 







+ 8 

2 

3 

160 

— 3 ° c 


340 

1 

3 







. 

+ 23 

56 

2 

140 

+ il 


340 

2 

2 








30 

45 

3 

860 

+ 23 


430 

2 

2 













-f 2 

340 

2 

4 


19 

6 25 

6 35 

4 

2 

C® 

— 4 

327 

4 

310 


+29 

620 

4 

2 

Mb. 







— 15 

1 18 

5 

160 












» 

— 18 

132 

3 

2 10 












h 

+ 19 

345 

3 

390 













+ 15 

s 8 

2 

130 












n 

— 28 

44 

3 

(190 













+ 9 

357 

2 

I3O 







22 

6 30 

6 45 

2 

3 

c® 

— 7 

326 

4 

4 io 


- 26 

480 

2 

2 

Mb. 






B 

+ 33 

33 1 

5 

34 ° 


-38 

4 io 

2 

3 







» 

-j-21 

35 ° 

3 

170 


— 12 

100 

2 

2 







„ 

—40 

75 

3' 

340 


+26 

1000 

4 

2 







57 

— IO 

65 

2 

140 












• 

+-JO 

7 

2 

120 







23 

8 20 

8 35 

3 

O 

C® 

— IO 

330 

3 

520 


+28 

210 

2 

2 

Mb. 






i > 

- 7 

3 ' 5 

2 

70 


-55 

80 

2 

2 







n 

+ IO 

322 

3 

960 







24 

5 30 

5 45 

3 

3 

C® 

— 1 1 

330 

3 

060 


+ 5 

260 

I 

3 

Mb. 






B 

+ 20 

345 

3 

520 

— 22 


690 

2 

3 







w 

-15 

329 

2 

1 20 

— IO 


160 

2 

3 







77 

+ 3 

9 

2 

120 







25 

7 30 

7 55 

3 

3 

C® 

— 5 

332 

2 

340 

—40 


310 

2 

2 

Mb. 






B 

+ 25 

345 

3 

I IOO 












77 

— IO 

322 

2 

860 













+ 4 

, 13 

2 

210 







26 

7 30 

7 55 

3 

3 

C® 

— 14 

337 

2 

2 10 






Mb. 






77 

- 8 

35 i 

2 

I4O 












B 

+ 17 

35 & 

3 

40 












77 

+ -3 

19 

2 

140 







27 

6 10 

6 30 

4 

O 

C® 

— I I 

330 

2 

520 

+ 3 


210 

2 

2 

Mb. 






B 

+28 

335 

2 

520 







28 

S i° 

5 35 

4 

I 

C® 

— 8 

332 

3 

210 

-32 


270 

2 

2 

Mb 







0 

347 

3 

50 

+ 4 


260 

2 

2 







77 

— 4 

204 

2 

520 

+ 17 


360 

I 

2 







B 

*+■ 29 

142 

2 

520 







29 

s 40 

6 00 

3 

5 

C® 

— 2 

228 

2 

280 


— 22 

IOO 

2 

2 

Mb. 






» 

— 7 

329 

2 

310 

+ 5 


260 

I 

2 












+19 


960 

4 

3 












+33 


210 

2 

I 



■] 


1 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 


CneKTporejiHOGKonHHecKHc HaGjiioflenHH Ha rope KaHoftHjm. j y j 
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J n 5 « j s 

* cn6l»<)Ag3(5cn65oob g^bigcpoQoob Waqj 31 ) goboga-SamgSa^ogob 3g06og<bg&acna, 

3 . gabagodob bagfrcnm bgcj3dcnga6g{ro«5ocD, bga a'boa'do, afbftSaSoba £oa boejoU 
*aon6g5'3o ?a*3aOa5oa> Baa &(is: 1952 ?ejnb 25 OTg&gfrgcmob 3bob bfcgs»o rca& 63 e?g 5 ob jpa- 
4 gn*>gg 6 a. 3ofoggcj3a xatJ^a 0 . ga'Bagodolia sga 3. gw oybocoa'Sgocyob ' 3 g 3 a£o^g 65 mm- 
fcocn a(bf)3a6ob aabejw&ejas? 3cnabcoo6a 3b ob ?a(paga 6 cggcoob 3cos™aAn3g6<Poaimo toaggnftgg&gbo 
bigooacggfoacp gm 6 b(J)fr'gf>fag&£]cno ba3co6ogJ(J)ogpa6n OcncjafaoSg^faotJC ™ 0 {oaBacojafoow. Sgrofag 
ftmSsjob 1 3g3a£gjg6c’(p3a3o '3. fibaodg, 3. bgcjQgdio ®a g. gobfomgo bgcoo- 
P 5 ^g 6 g 6 50 a dxnSgcjoQ Bocgob BnaocoBSo SgSanabcga, 8 coab£po 6 a 3bob babnagaBsggspob foacpooaBg^Boo- 
3E?o c?aggo*3g&g3o. 

* 1951-1952 ^(mg 6 nb g,a63agcjm6a'3o m5bg<bgaftnftoob ba33a 3go6og<b3a cna6a33hm3gcm3a 
joaoQga bagaBioosga^oo (pobg(b(J)a 0 oa: a. (^ondoooB^adgS, 3mbgo>g3o bjJjgftBdgfogjOb babgjjm&ob 
babgjn»3^o(gco ab^focoBrnBogcjo o 6 U( 5 ) 0 £)' 2 )( 5 0 b ba 3 g 06 ogd>cn bai^mb bb£ora3abg, cogSabg: ,0 B 
big j^dogojo gcjabg&ob gafobggcjagcna 3md<bam6ob magobg 6 , g^ogf>a 6 o £oa gaftbggjjagcn abco 0 oa 0 og- 
bob yxgafoOTmg&a*; <b. 6 ad 5 coaoa 3 , 3nbgmgob ‘a^gftBbgftjnb babgeym&ob babgc™3t?n^m abftfcco- 
6co0o£|cgo oBb^jo^cKt) 0 ^ baSg^Bogfoca ba&^cpb bbcoon3abg — cng3abg: H B5 A7 {^o3ob Bgfooia^n 
gaftbjgjjagcna big-j^fogcjo boQaocggg&ob gaEbabcggbja"; m. <bab3adg3, bafogeogob baBgsma^rxgm 
gBoggdabo^g^nb qjoboga-SacagSa^ogob 9ga l g , gc"(J>0Cb o ' J ba 3 g( 36 ogh<n bai^mb bbcpoaSabg, cngSa'bg: 

„3bob a^ogcn&ob ja3ragc>n6a3a a3miq]i5njgagg63o“. 

* ab3o<naB(5gd)a cobbgfrga^onfooa'So cgaa3coag<bgb: 1951 ^gcjb ( 0 . fia^joanaS, 1952 fgsgb 
%■ b a g cn a b 3 a. 

* 1951-1952 Vsra^Li g,a63agcgp)5a'3o o3bgftga(5«fr)oa3 SmBa'yocmgcnSa 8005 x 0 foo& b6g- 

tjjoato bagag^o^non cnaon&obig&'So cpa bbgajoabbga ba 3 g 06 ogfo<o bgbogb'So, bacoaQ 3 cnbbgBg&g 5 ncna 0 
ga0cms5ot>>joa (bdg^djcobgcadgejo groBcggfogBQoa Scnbgmgbo, ogacjg&acgo gaftbggcyaggbob Sggegg- 
gafocoa gro 6 (ggd)g 60 oa, gcnbSmjcnBo'gbno cnacnbobno, abgft&ao^aBob bbfo £>a cogfyj^Ofy) 010 ^ 
8 fl 06 ogftg&acr)a agatogSog&ob ba 8 g 06 ogfn<o bgbogbo, a&abon")36ob ba3g(goQoBra-ba3go6ngb)ra 

ba&^cob bgboa ga bbga). mbbgfcgaficcKboob 3go6ogMo Bgbaggbo ba 3 g 06 og<?ocQ 8cobbg6g&a5oco &a3ra- 
CoocojjiBgB agftgcogg bagagbobncn c<i 5 bg' < nga(J)niAog&ob ba 3 g 06 ogfocn baB^ong&'Bo C 01, a b 3 a d g, 
bacngmgob ab^doooBooSo’gjog on&bgbnga(^)oibnna , So 3cobbg6g5ncn: „9bob a^fJjogcnSnb ^a0mgcgnBg5a 
a 3 cnqjfr>jggggbob 3 obggjgocn“, g. gja^goabgooo — Sgiggnigcnb co&bg^ga^cn^naba— 3cnbbg6g5ocn 
„ 3 cngaftnb bgcoa 3 o<bob ssg®a 2 jg&ob gsmg^ajmdcosmaftoSg^ftioauo bgl’yagcja ababcnaSaBbo 'Bgb^'g- 
{mg 6 'acg (gaggoibgg&acna Bobgcogocn"). 

* 1951 ^jmob 29 sggjgSagfrb aaabcna 0 Bnb cn5bgdnga(5«(bna0 baja^ncnggejcnb bbib 8 g 06 ogfog- 
&acna agacog 8 onb 3acog0a(5ognb o 6 b( 5 n( 5 'g^)CQa 6 joa cn 6 o(roobob babgjjS^oojcn ■gBoggfobnjJjgdJob 3g3 i_ 
6 oga- 3 acng 3 a( 5 ogob igag'gcjn^gpcnaB gAoiaro ^a3adicoa abgdn 6 ac^,a 6 gcjo ab^^oo^jQ-SacogQa^ogcnbob 
3«gla0g(D BabobngtpoBob 5 pa 6 a[gg 6 ocga 6 750 ^sjobcnagobasgSo 3odjng6ocjo bacgaSm, bjcn- 
SgcjbgcoaQ bbga drabbgBg&acoa 'Scnftnb ^ 300 ) 835 ™ njBa g. bafradob 3rabbg6g5aQ .Babn 6 ?gcon 6 o 
ifn<ngm(bQ ab(5focn6m3o“ . 

* cnbbgibga^cndnoob * 3 ) 00 ^). 3gQ6. cna6a3'36ncn0gQj3a on, 6)ab9adg3 ^ga ab3o6?a6(^0a bag- 
cnab3a acnBa'jotmgmaa 0oo(ggb ba 3 g 06 og(bo> 3cnbbg6gagboon bajabnOTggsmcnb bbh 3 g 06 ngfrg&acna aga- 
jogSoob abdoAaB^ono coa abaujabbacga 3 gQ 6 ogA Sg^agcna 3gba3g baSgQBogbjcs gcn 5 qng(bg 50 oob Sg- 
'Sambabo, bxnSgjjoQ fia^aftga 1952 ^(mob Saobbo j. cobccjobbo. 

* 1951 ^c;ob ogcjobbo p)bbgftgaiJ)rad)oa'3n oSgcxgg&mcoa ibjmqg. a. cjg&giooBbgo, 
AjoSgcgBaQ ScobbgBg&a 'yaogoonba cngSabg ,gahbgg 5 jagcn ^aABcobcnbou bgbabg&“. o3agg ^ 2 job aggob- 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010021-6 


262 


iJ ft m 6 o 3 a 


* ^ , ****&&> °a^ Bcolyngob babgetyw. S b<i>ft«6«3oB- 

SL222T2? **1 if- /******* >• 3^ 33 oe 0) mo®**, air6oB6 ® 0 .. 

oeuftoftaftob b,a 30 6 n 3 A ra o^cosE cps^oftg&oo, cjssaftcgs cosB'baftocno 3 sbs™ 

f^° oa6ob b£) * 03 b *> fco,w "a^a ,o«Mb®a« 3D a^iaw hSLJb 44 cra- 

f t ! ba6a ^ ma9 ^ a ’^ s6 ^ 5ob * o6 ^o 4o4p 8 aoto 0 ffi- 

8 ®oi lentnL' If l ? ‘l 1 3 t®” oS am „ a a m£?i) ^ a 6 o 6 a ftsco!b U S b flC j- 

S^o^pi a 6 n 3 a(Sboa a6n b b^aoEojjft^-jg^aoooo gobo^fto oBbfioaaftob 8 a 0 6 o £ ft <r,s 6 s 8 <ftcS- 
Cjo a. ndjrtngofio. “ 

* 1951 - 19 , 52 »«?»«' » 9co 30 r n6 a & ac jo oyco b^sfto^ejrcb bbft ? ao 6 o- 

££?* a 3 7 ° % °fb ““’OoaBftob, a> 6 o<mobob bsbgcjS^oqjco a Bn 30 6 ,boa a aob sLaftn- 

6n3oob ocAob, anb^cjob bsbgerBfocjjco aba^nBnSogcyo oBbana^ob 9 830603 ft Sa 6 aV. 

nBb ®°*a 6 a^b cn a s m 6 fto 3 ?j33 a £ i m ,6 ff^oftj&es 
3 °ft 3 a o a ib s^sft3m a i(j)6 a 6 m 6 b 3 ft 3 oa f oftni' 8 o. ^ “ 

^ * 1951-1952 Vera&ob & s68s 3 ejco&st3o co6b a ft 3 sacoftos'ao 0co 3 ;n o6 a 5»)<mo n a rs ff# JftiMop. 

aaoafta m4nC n 0 bob joasob, cocpgbob bsb^oqjo, ^aftboaadaOa&ob, 9pjb 3 n 3 ob bsb aer 0 fj n , 
abaftn6m9o a !mn oBbaoa'gftob cos 3 a t™jm 3 mb co&b a ft 3 samftoob 7 sb3ofts6a9s. 

x ! ! 9ai T 1952 ^° 6nb n6baft 3 aa«ftoa , 3o ba^ftBcon bftijao^ sioafti, 

oSosmobob, 9cob 3 n 3 ob, 30330b, cocogbob, <5aft© a b, b 3a ftcoej n3 b 3 ob, bsftsa<o 3 ob bsb a! rr>0£o<g m b Bo- 
aaftuoaaiaonb 36 baa£p a 6a9s COS 6sco a 8ob 3 a cosj cojoafto oBbaoagaiob 1 baacp 3 6a9s. 
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XPOHHKA 

* flue rpynnw sKcneflH^m o6cepBaxo P HH nofl o6iu,hm pyKOBOflciBOM floirropa 

, J7 1 uaw iyr a BamaKH«3e ycneiinio npoBCJiH b paftonax ApHMaHa x 

Mhhjih HaS-ruoneHHfl nojmoro coJiHeanoro saTMennn 25 c£e B P aJIH I 952 rofla ’ nepnaa 
^nvnna fSVT B a in a k h a a e h M. T. KojiXH«am B HJiH Bbinofl- 
irnjia nojinpHMexpHBecKHe Ha6;uoflenHfi cojihcihoh kopohm c n oi vroiu,i>io Tpexod'fceKTHB 
Hoii noJiHPHMeTpHaecKoa ycTaHOBKH. BTopaa rpynna b cocTaBe III. M. H x a n i A 3 , 

M C 3 e P a b n e p h BB. Baxposa npoueJia paflHOMe^mecKHe Ha&nofleHHS. 

* B Teaenae 1951—1952 rr. t P h nay™ corpyflHHKa o6cep B aTopHH sanpmuu 

«Oro6eHH0CTH ABHHteHHsi 3Be3A cneKTpajibHbix KJiaccoB O h B h paciimpeHne 3B ®3A- 
Hbix accoanamia..; P.A.BapraJ »a« *e «a ««y- ‘°“P e »“ e “° 3 TT“™i 

HOH aKTHBHOCTH B H 3 BepJKeHHHX». mKI wa,,,, P A K a r> T a ff 

* AcrinpaiiTypy npi-i o6cepBaTopHH okohhhjih: b 1951 rofly P. A. b a p t a a, 

£s&sssss jsrassr^ ra sees 

iSrffipfTC P a 3 m a « 3 e b XapbKOBe Ha xeMy: «IlpoHBJieHHe cojiiict- 

1 6 It^ 

e «KS: 

tom TfiHJiHCCKoro rocyflapcTBeHi-ioro yHHBepcHTeTa, ycTpoHJiH b Tohjihch B| Aiep, 

'M^r.v^-'HTcS^ATr 1 “ 

iroKJian E K XapaH3e — «HacHpaflflHH Kaic acTpoHOM». 

^ * Mji HavHH. coTpyflHHK oScepBaTopira T. C. Pa 3__m a A s e h acnHpaHf 

rr tit x a a t a c h iiphhhjih yaacrae AOKJiaAaMH b HayaHoft KOHq^epeHijHH acirapai - 

?ob h moaoab^ nayZTx paeoxHHKOB AH TpyaHHCKofi CCP, npoBe A eHHoft b Mae 
!) 952 ^ro;;a b T6h«hch ^ oficepBaTopHH naxoAHJica npo(J>. A. H. 
c k h ft BHCTynHBUiuft c AOKJiaflaMH Ha Tewy: «0 npoHcxoHtfleHHH 3Be 3 fl>> B aBrycie- 
ceHTsfipe 1951 ro«a npHKOMaiiflHpoBaHHwft b oScepBaTopHio CT - nayaH. coip. Mockob. 
rKoro rocvnapcTBeHHoro acTponoMmecKoro HHCTHryra hm. mrepHSepra A. r M a- 
_ „ ,, r, „ naSnajia cboTorpacbHHecKHe HaSraoAeHHH Ha pecfipaKTope o6cepBaTOpHH. 
OflHOBpeMeHiioA K Ma /eBHa BbicTyiffljia c AOHJiaflaMH Ha TeMy «0 BHyTpeHHeM 
CTpoeHHH H npoHcxoHweiiHH n.naHeT» h nposejia cepmo JieKAHft Ha TCMy <<CoBpeMerf- 
S BBMHnu' Ha BHyrpeHuee cTpoeme h bbojitophio 3Be3«». B aBrjtTO 1952 kw* 
r^cepaaTopHH naxo«LcH naynebift corpyflHHH HayMHo^ccaeAOBaTegbCKoro hhcth- 
xvTa rhii'iHHH JleHHiirpancKoro rocyAapcTBemioro yHHBepcHTeTa A. Jl. U hi e p o b . 

^ C * B 1951 1952 rr. b o6cepBaTopHio Shura npHKOMaHflHpoBaHH 9 Hay'mux cot- 

dvbhhkob reocbH 3 HaecHoro HHCTHTyTa AH Fpy3HHCKoft C.CP, acTpoHOMHaecKOH Ka- 
*ennbi TdH'iHccKoro rocyflapcTBeHHoro yHHBepcHTeTa, Mockobckoto rocyflapcTBeHHors 
S^ro HHCTHTyTa flJIH BbfflOflHeHHH Ha6HK>«eHHft, CBHSBHHblX C TeMSTHHe- 

r"«o"85 e ”Er?. R- npoxo w «H =paK M K, „ 
mltoxa” “'li™™ TSHJiHCcKoro, KneBCKOTO. OpeccKoro K)cy»apcT.eHHMI 
yiiHBepcHTeTOB, Mockobckoto rocyflapcTBeHHoro acTpoHOMHHecKoro HHCTHTyTa h HyJi- 

KOBCK ^VSeHH T e° P 1951— 1952 rr. b oScepBaTopna npoxoAHJiH npoHSBOACTBeHHyiO 
npaKTHKy 36 CTyAeHTOB TfimiHccKoro, Mockobckoto, KaeBCKoro, OAeccKoro, Tap^r- 
SraST^BepSmScKoro, CapaTOBCKoro rocyAapcTBeiiHHx yHHBepcHTeTOB h 1 cryAenT 
BaTyMCKoro neAarorHaecKoro HHCTHTyTa. ^ 
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vwA-iATEITb* CTATEH H ABTOPOB K BIOJIJTETEHHM 
ABACTYMAHCKOH ACTPOCPH3HBECKOH OBCEPBATOPHH MM 1- 

(19u7 — iyoo) 


-15 


1. C o ji h u e 


1. 

2 . 

3 . 


9 . 

10 . 


CneKTporeJiHocKonHHecKHe Ha6jiiofleHHH Ha rope KaHo6HJiH. K. T. 3 a x a p h n, 
Ha 6 ji io achhj f ri o ji h p h a a li,h h cojihcmhoh ko P ohh bo BpeMH noJiHoro cojineraoro aa*- 

BO BpeMH HOJXHoro cojmeraoro saTMeHHH 19 hhdhh 1936 ro«a. B.B.Hhkohob, 

4 CneLpoSocKonnaecKHe HaS^fleKHHHarope Kano 6hjih b nepnofl VII.1938- 

8 CneKTpo^HHocKomiHecK^ H Ha6jiK)^!HHH’ KaHo6njiH . nepno* VII.1938 

6 ^SoLSe^Sen^ Kano^n b 1940 ro«y. 

7 Ha T B B e a H ? JSSfeTl 
come™ saTMeHHH 21 ceHTafipa 1941 ro fl a. M. A. B a hi a k h a a e. 7, I, 

8. PaflHOMeTpHH'ecKoe Ha6JiK>fleHHe coHHe'iHOH k^ioim BO o BpeMH {943^ 

(Tb^h" nornoieHHH na onpe A eJieHHe reMnepaTypu’ BHyTpeHHeft ko P o- 

11. Sf? , 5 , S ! S ,M ii“og 0 STOf‘ 

- , 

II, IIjiaHeTbi, Jlyna h Komctw 

1 HaSjno’ieHiiH Manux njiaiiCT i-ia rope KaiioSHJiH, E. K. X a P a « 3e n 3 5 e ’ ^ 1 I 94 B. 

2 OoTorpac})HHecKHe HaSjnoAeiiHH mhjiux luiaHeT. E. K. X a p a fi e h h. 

3. n 3 Te»3a„,e. 8. 

4. K onpeflejienHio Tana xbocts KOMei-M 1942 leB3afl3e u. 

5. oSarefnaH chogo&ioctb h n°K a " B ^ p 3 " U.TotIIoSO^ ^ 

ajieKTpo^JOTOMGTpHHecKHM npoMepaM. A. B. Map 

III. 3Be3AHaa acTpoHowma 

1 . O npocTpancTBeifflOM pacnpeflejiemiH seesfl rana P M. A. B a in a k h « 3 e, 1 . 

2. npoSmrn AHC^ysHbix 

6 a p u, y m h h n HI. 1 . 1 op»e.H««, 

* B YKa3aTejie nepBoe hhcjio yKa 3 bmaeT N° B ro ji Ji e t e h h, a bt p ^ 
tpaHHuy. 
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4. 


6 , 

7. 

8 . 

9. 

10 . 
11 . 
12 . 

13. 

14. 

15. 


tSST*.' a” pTj ™T™ 7T”40° C,e4 “ norjio 

27! e i940° e norjI0 ^ eHHe B MecTHOH CHcreMe. M. A. BamaKHflse, 4, 

K H3y>jeHHK^norjiomeHHH CBeTa 3Be3fl b MecTHofi cncTeMe. E. K. Xapape, 

npoci'pa.HCTB eHHoe norjiomeHHe CBeTa b TyMaHHocTH IIiieHfl. E. K. Xapajae, 

PasnocTb KOJiop-aKcijeccoB CKon;ienHH h h X riepcea 4 69 1940 
Kojmp-HHAeKCbi 1758 3Be3fl s hath iuiomaflKax KanTetaa, pacnojioJK«HHbix b ra- 
jiaKTHBecKOH nji0CK0CTn. E. K. X a p a n 3 e, 6, 17, 1942. ^ B r &- 

PacnpefleiieiiHe 3Be3fl no crieKTpajibHbiM KjiaccaM b tomubix h cbctjmx vnacTitax 
Mjieraoro nyra. M. A. B a in a k h a 3 e, 6, 71, 1942 y c Kax 

Kojiop-HHfieKCbi 4535 3 B e3fl b oflHHHanqaTH njiouiaflKax ’ KanTeftaa. E. K. X a- 
P 3 A3 g, /, 99, 194o. 

Op y ne eH n. ITh° 7?™89 eH 1943 B 06jlaCTH pa3flB0eHHH Mjiennoro Kyra a 

Og|xiOKTyannflx hpkocth Mjieraoro nyra. 8. A. A m 6 a p n y m h h. 8, 43, 

O KOCMHHeCKOM norjIOmeHHH B OKHax 30HbI H36eraHHH. O. A MejfbHHKOB 
o, 51, .1945, 

KocMHnecKoe noraomeHne no flOJironepHOflHqecKHM iieijbeHflaM b cbh 3 h c Bonpocoiw 
?^ JIb ' nyHKTe K P HBOtt «nepH 0 fl-CBeTHM 0 CTb». O. A. MejibHHKOB 8 57 
1945. ' ’ ’ 


16. Kojiop-HHfleiiCbi 3219 3Besfl b fleBHTH njiomaflKax KanTeftna b 30 He rajiaKrane- 
ckhx mnpoT b= ± 10 — 20°. E. K. X a p a « .3 e. 8, 71, 1945. 

17. OnpeflejieHHe aScojiioTHbix Bejmnnn cjia6bix 3Be3fl no3flHHx cneKTpajibHbix KJiac- 
cob G h K no cneKTpaM, nojiyaeHKbiM c oSbeirraBHOH npH 3 Moft. H B K a ji a h- 
fl a n 3 e, 10, 67, 1949. 

18. IIoKaaaTejiH UfieTa 4488 3Be3fl b BOceMHaflmara njiomaflKax KarrreHHa, pacno- 
jionceHHbix Ha cpeflHHx h BbicoKHx rajiaKranecKHx mnpoTax. E. K. Xapapg, 
10, 125, 1949. 

19. cPoT0BH3yajibHbie BejinnHHH 3Be3fl h HaSupaTejibHoe norjiomeHne b Tpex ynacT- 
nax MnenHoro Ilyra, b co3Be3flHHx Ilepcea, BjiH 3 HeuoB n Jle6enn T A I{ o q- 
JiauiBHJiH, 11, 19, 1950. 

20. KaTanor noKa3aTejieft flBeTa 14000 3Be3fl h HccjieflOBaHHe norjiomeiiHH CBeTa b 
F ajiaKTHKe na ocHOBe pBeTOBbix h36mtkob 3Be3fl. E. K. Xapaflse. 12, 1, 
1952. 

21. Hayacnae rajiaKraqecKoro norjioia,eHHH CBeTa no H36wTKaM upeTa BHeraJiaKra- 
HecKHx TyiwaiiHocTefi n flOJironepnoflnqecKHx iie^enn h npyrnMH MGTonaMH 
M. A. B a m a h n fl 3 e, 13, 1, 1953. 


22. OntiT nocTpoeHHH cfiyiiflaMeHTajibHoro KaTa/iora (JioToajieKTpHqecKHx ipeTOBbix 

OKBHBajieHTOB 3Be3fl cneKTpajibHbix titoob B8 h B9 B. B. Hhkohob 14 1. 
1953. 

23. OnpeaeneHne cneKTpajibHbix aScojnoTiibix BejiniHii cjiaQbix 3Be3fl ranoB cneKT- 
pajibHbix KJiaccoB B5. — B7. P. A. B a p t a h, 15, 37, 1953. 

24. Oco6eiiHOCTH flBHHienHH 3 B e3fl cneKTpajibHbix tmiiob O h B h pacnmpeHHe 3Be3fl- 

Hbix accoflHaflHH. A. i>. T o p 0 h fl jk a fl 3 e. 15, 115, 1953. 


IV. ITepeMeHHbie 3 Be 3 flbi 

1. (PoTorpacJjH'iecKHe Ha6jirofleHHH nepeivreHHbix 3Be3fl THna W. Ursae M a (or is, 
(noHCHHTejibHbie saiwcaani-iH). l, 7, 1937. 

2. BB Pcgasi. OoTorpac|)HqecKaa itpHBan SjiecKa h ajieMeHTM. B. B. H a k 0 - 
h 0 b 11 II. II. fl o 6 p o h p a b h h. 1,11, 1937. 

AP Aurigae. cpoTorpacJmaecKafi KpHBaa SjiecKa 11 OJieMOHTLi. B. B. Hbkoho b- 
h B. M. B 0 fl 0 k h a. 1, 15, 1937. 

4. OO Aqiiilae.OoTorpaclHinecKaH iipHsan fijiecKa h ajieMeiiTbi. B M, BoioKHa, 
1, 19, 1937. 
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B. B. Hh- 
B o a o k h a. . 
B o a o k h a. 
B o o k h a. 


5. AG Virgin is. OoTorpactJOTecKas KpneaH fijiecKa ii ajieMeiiTbi. B. M. Boaokhs 

1 25 1937. 

6. ZZ ’Pei'Sfi. OoxorpatfninecKaH KpHBaH 6jiecKa h oJieMeirrbi. B. M. B o a o k.h a, 

1 29, 1937. 

7 cpoToajieKTpHHecKHe Ha6jiK>AeHHH P Cygni. B. B. Hhkohob, 1, 35, 1937; 

8 O cMemeHHnx a6cop6u;HOHHbix jihhiiR b cnerape P Cygni. E. K. Xapape,. 

1, 39, 1937. 

9. CY Aquai ii. 11. T. K y Ji H k o b c k h ft, 1, 47, 1937. 

10. UX Etidani. OoTorpa(J)HHecKaH KpHBaH 6jiecKa h 3JieMeHXbi. B. M. Bojokh a„ 

2, 1, 1938. * _ .. 

11. RZ Comae Berenices, <PoTorpa(f>HaecKaH KpHBaH OJiecKa a BJieMeuxbi. B. M. 

B o A o k H a, 2, 7, 1938. / 

12. AH Aurigae. cpoiorpacfiHHecKaH KpHBaH SnecKa h ajieMeHTW. B. M. b o a o k h a. . 

2, 11, 1938. ^ 

13. SS Comae Berenices cpOTOrpactHiaecKaH KpHBaH OJiecKa h ajieMeHTbi. B. 1V1. 

B o a o k h a. 2, 15, 1938. 

14. UW Aquarii. B. M. B o A O K H a. 2, 21, 1938. 

15 <3>oxo3jieKxpHHecKne iiaojifOAemm P Cygni b 1936 h 1937 rr, B. B. Hhko- 
hob. 2, 23, 1938. „ 

16. <3>0T09JieKTpHHecKHe HaojuoAeHHH 3axMeiiHOH nepeMeHHOH l iau. i. 

k o h o b. 2, 29, 1938. , , 

17. UW Fridar-i. <5o'rorpa(J)HHecKaH KpHBaH OJiecKa h ajreMeHTw. B. M. 

3, 1, 1938. 

18. AH Virgmis cpoTorpac^HHecicaH KpHBaH OJiecKa h ajieMeHTbi. r>. jvi. 

3, 5, 1938. „ _ 

19. YY Eridani. OoTorpacfiHHecKaH KpHBaH OJiecKa h aJieMeriTw. B. M. 

20. RX ’Canis* Majotis. (toTorpac^HiecKaH KpHBaH, ajieweiiTbi h cpoxoMeTpHaecKan op- 

6nxa. K. T. 3 a x a p H ii, 3, 13, 1938. 

21. RW ( anis Majmis. K. T. 3 a X a p H H. 3,21,1938 

22. OoT03.aeKTpHHecKne iiafijiioAeHHH £> Scuti. ^ B. B. Hhkohob. 3, zi, iyob. 
23 OOTOSJieKTpiIHeCKaH (JlOXOMeTpHH 3aTMeifflOH nepeMeHHOH 44 i Boo B HH^pa- 
KpacHoil H (JiHOJiexoBoft oSjiacTHX cneK-rpa. B. B. Hhkohob. 4 1, 1940. 

O cooTiiomeiiHH dpa3 H3MeHeiiHH paAnycoB xpoMoc<J>ep h cfioTOcipep iqecpeHA.. 
O. A. M e ji b h h K o b. 6. 79, 1942. TT _ , . . . „ n M . _ „ „ „ 

SjieKTpoKOjiopHMeTpHH 3axMei-irioft nepeMeHHOH U Ophiuchi. H. Ji. iviara 

HI B II JI H. 10, 1, 1949. „ „ v rr tt Minn. 

BaeitTpoKOiiopiiMeTpiiH cneKxpajibHO-ABOHHOH 3Be3Abi l Opjia. H. Ji. ivi a r a 

O0T03AeKTpHHecKHe iiafijiiOAeiiHH Canum Venaticorum. B, B. Hhkohob * 

^leKTpwtiOTOMeTpHH 3aTMeHHbix nepeMeiinbix 3Be3A EX FepKyjieca h RS JIM--. 
ciihkh. H. ,n. M a r a jia HI B h JI h. 15, 3, 1953. 

V. HoBbie, HOBOiiOAoSHwe 3Be:?AW h 3Be3Aw Gojibiuofl eBeTHMoexH 

06 oneiiKe Maccn BbiSpomeimoft bo BpeMH bchwhikh HoBoft. HI. F. FopAe- 

O a reM 3 nepaType 55 H0Bwx 7 3B e3A b Konennoft ctoahh BcnbiniKH. HI. T. TopAe- 

ji a A 3 e. 2, 69, 1938. on -i oqq 

OHeprHH BCHbiniKH Hobwx. HI, r. r o p A e 1 JI a A 3 e, 2, 99, 1938. 

K Bonpocy o hobohoao 6 hwx 3Be3Aax THna U- Gemmoi um. HI. T. TopAeJiaAs e. 

K BOTipoey^o^i'eMnepaType Hobhx, HI. F. p / gif' 3 K e H f’ 3 ^ 4 77 38 1940 
PaHHHH CTaAHH cneKTpa Hoboh Fepuyaeca. M. A. B a man a • - * 

OnpeAeJieHiie xeianepaxypH Hoboh TepKyjieca mbioaom 3aHCT P a. M. A. Barna- 

Off naoTonax yrnepoAa b cneKTpe 3Be3A KJiacca N. F. A. fflaHH, 6, 1, 1942. 
HeKoSwe $H3HnecKHe xapaKxepncm axMoa&epbi cBepxrnraHXOB cB5_cA3. 

HccH A eA0MHHe H H0B0ft 83 e0MHH 3Men (N Ser 1948), otkpwtoh b ASacxy- 
MaHCKoR OficepBaTopHH. P. A. Bapias. 15, 17, 1953. 


24. 

25. 

26. 

27. 

28. 


10 . 
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■ ' ASacTyMa.CKoft agpofr 

:■ 5!.SvSs—, _ 

* /Wff 140 i SiSS* M. A. B a 

' <^7^1942* 155 BHerajIaK ™’JecKHx TyMaHHocTeft. M. A. BamaKH^ae 

'yVBSF* 215 ^^ecKHx TyMaHHocTeft. M. A. Bam a..*.* 

fl“ P o e fa Jle Tl! 9l! T 1950 eHTPaJII>HbIX HaCTHX ™hhocth AH A poMe fl bi. JI. H. Pa- 

VII. TeopeTHnecKaa Actpohomhh h HeSecHaa 
MexaHHKa 

1 . O «HHH p Maaoro b napygoft^ac™ ItaaHexHoft chcwub. Hacn, 1. 

op 6 OTH C L°SpeM C mi°w A THHirA H B 1H ^ y fuTsa “ MeTO « e onpe/,ejteHHH 

o CXOflHMOCTH pa. 3 . 70 >KeHHH HhtOTOHOBa nOTfimmn , B a ” « 3 e - 1G ' 187 ■ 1949 . 

M3° P 195r HH,iHbIX T ° TOaX ° 6jiac ™ »rrTa^ ft 

SfZTS. lirS.^ no «HTO 

VIII. AcTpoMeTpHH 

’■ H ?‘TTeLT^e e T4^1%40 CCammi0 ”*=W»eH,a Ba«5epr, M 11675, 

IX. MeTOflHaecKHe HCCJieflOBaHHH h HcnMTamie npH 6 opo B 

OBea^n. n Me ( 5 a o6poH B pa P B C HH 0 M 1 CT0 ^ Ke 19 *P T0r P a 4 )H,j ecK0ft ^oiOMeipHa 

SsrripxfKtr.sirir sxr * «■ *.»► 

. * *. 

5. HcaieflOTOHHe aHafieppa^HOHHoft rcaivtepbi UlMHflxa. Ill ' r Tonne jiamo > 

r „ E - K - Xa pafl 3e . 3, 133, 1938 u iop«ejiafl 3 e s 

b. Omiigra ^OTOMexpHnecKoro no®. 8" oS-beimiBOB. M. A B a m a k it rr a p „ 

E. h. Xapaflae. 4 , 139 , 1940 . ^ odmaKiifl 3 e H 

. ^^.rie^ciBaHH^itariil) nepmoaioro^ n'accaJKHoro HHCTpyMeHTa Ba M 6epra .Ns 11675, 

X. reo4>H3HKa 

!. OaKTop MyTHOCTH aTMoccpepbi b A 6 ac T yMaHH. UI. M. Hxanflae. 1 , 105 , 

2 . K xapah"repHCTHKe aiMoccpepHoro pewtiiMa b A 6 acTyMatiH. E. K. X a p a « 3 e. 1 , 

3 ‘ SflTr 2 , P 147 aI *1938 np03paHH0CTb aTMoetJtepM b A 6 acTy M aHH. III. M. H x a- 

4 KatStI °m CP T^7uZ f y ™4i m i93i. A6acT » H ' ropM 

- 5 . AKTHHOMeTpHBecKHe Ha 6 .no/teHHH Ha rope K 3 ho 6 hjih. III. M. *1 x a h fl 3 e. 3 , 
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6. MeTeopo/iorHqeciiHe naSjiioneHHH Ha rope Kano6nJin. III. M. H x a h a 3 e. 3, 
159, 1938. 

7. K Bonpocy 06 H3yneHHH cojiapnoro KJiHMaxa ropw KaEo&ura. III. M. Ixanpe. 
4, 145, 1940. 

8. AiiTHHOMeTpunecKiie HaSjuofleHHH Ha rope KanoSHJiH b 1938 roAy. III. M. L I x a- 

h fl 3 e. 4, 153, 1940. 

9 HenoTopbie pe3yjibxaxbi aKXHHOiviexpHHecKHx HaSjisoAeHHft c (JjHJibTpoM. 
III. M. H x a h fl 3 e. 5,119,1940. 

10. AKTHHOMerpHaecKHe Ha6jiiofleHHfl na rope KaHoSnjiH b 1939 ro%y. III. M. H x a- 
h'S 3 e. 5, 127, 1940. 

11. AKTHHOMexpHaecKne HaojiroAenna Ha rope KanofimiH b 1940 roAy. III. M. T 1 x a- 
h a 3 e. 6, 165, 1942. 

12. K aKTHHOMeTpimecKoft xapaKxepncxHKe nypopxa A6acxyMaHH. III. M. H x a h- 
pe, 8, 127, 1945. 

13. HayneHiie Henoxopbix cpHannecKiix cboiIcxb bbicokhx cnoeB aTMOC<J)epbi mbtoaom 
ajieKTpoKOjiopHMexpHH cyMepeK. T. F. M e r p e ji h hi b h n h. 9, 1, 1948. 

14. CojiHenHaa paAHaiyiH h MyxHocxb axMoc<t>epbi Ha rope KaHo6HJiH. III. M. H x a- 
h fl 3 e. 11, 163, 1950. 


XI. Oxierbi 

1. KpaxKHit oxnex o fleaiejibHocxH ASacxyMaHCKott acxpocjpHSHnecKofi o6cepBaTopnn 

Ha rope KaHoSnjiH b 1932 — 1937 rr. 2, 151, 1938. 

2. KpaxKiii! oxaex o fleaxejibHocxH A6acxyMaHCKoii acTpo4)H3HnecKoft oScepsaxopH* 

Ha rope KaHofiHJiH b 1938 — 1939 rr. 5, 131, 1940. 

3. KpaiKHfi oxnex o fleHxejibHOCTH ASacxyMaHCKoS acrpo(|>H3HnecKoft o6cepaaTopH* 

Ha rope KaHofiHJiH b 1940 — 1942 rr. 7, 209, 1943. 

4. Kpairaii oxnex o AeflTejibHocTH ASacxyMancKoit acxpotJmsunecKoft oScepBaxopH* 

Ha rope Kano6HJiH b 1943 — 1948 rr. 10, 203, 1949. 


XII. Pa3Hoe 

1. AcTpoHOMHiecKan pa6oxa b FpyaHHCKoft CCP (K XX roAOBimme BejiHKoiS OKraSpb- 

CKOtt CouHa/iHcxHHCCKoft Pchojhouhh), 1, V, 1937. n 

2. A6acTyMaHCKaH ropHaa acxpocf>H3HqecKaH oScepBaTopua, 1, 1. 1937. 

3. BapJiaM MHxaftjioBHi BopKHa, Henpoiior, 2, 159, 1938. . 

4 XpoHHKa. 1, 117, 1937; 2, 163, 1938; 3, 165, 1938; 4, 159, 1940; 5 137. 1940; 
‘ 6 169, 1942; 7, 215 1943; 8, 167, 1945; 10, 213, 1949; 11, 194. 1950; 15, 
261 1953 

5. yKa3axejib cxaxeft h aBxopoB k EjojuiexeHHM ASacxyivraHCKOH acTpo<t>H3HiecKO* 

oficepBaxopHH JVsM 1 — 5, 5, 139, 1940. 

6. yKa3axejxb cxaxeft h aBxopoB k BjojuiexeHHM A 6 act y ?. i a h c k o ii acxpo$H3HHecKO* 

oocepeaTopHH NsNs 1—10, 10, 215, 1949. 

7. HcnpaBJiemie onenaxoK, 6, 170, 1942; 7, 216, 1943. 

ABTOPbl* 

1. A m 6 a p ij y m a h B. A., Ill, 2, 4, 13; (VI, 1). 

2. Bapxaa P. A., Ill, 23; V, " n 

3. BoflOKHaB. M., IV, 3, 4, 

4. B p o A c k a h 9. C., TV, 27. 

5 B am a k h a 3 e M. A., I, 7, 

IX, 2, 3, 4, 6. 

6. r a 3 e B. <P., I, 9. 

7. T e o p r o 6 h a h h H. H. I, 12. _ 

8. FopAejiaA3e HI. T. ill, 2; V, 1, 2, 3, 4, 5; IX, 5. 

9. R e m h a o b H. B. II, 2. 

10. IIodpoHpaBHH n. II. IV, 2; IX, 1. 

11. 3 ax a pH h K. T., I, 1, 2; IV, 20, 21. 

12. KaiaHAaAae H. B., Ill, 17. 

13. K o h ji a m b h a h T. A., Ill, 19. 

14. KyJIHKOBCKHft II. T., IV, 9. 


5, 6, 10, 11, 12, 13, 
10, 11; III, 1, 3, 5, 


14, 17, 18, 19. 

10, 21; V, 6, 7; VI, 2, 3, 4; 


* Phmckhmii AH^paMH yKa3aHbi oxAejiw 
KOBbie Hosiepa cxaxeft no Yuana'iemo. 


ynasaxeAH, nocjieAyiomHMH — nopHA- 
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15. 

16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 
23 


EiojueTeHHiH ACacTyiviaHeKoft acTpoc}). 


24. 
2, 3, 


MarajiaiiiBH'jiH H. JI„ iv 25 2fi 9ft 
Ma.THapaflae H. r.. VII 3 4 ' 28> 

M a p k o b A. B„ II, 5. ’ 

MerpejiHuiBHJiH T. T X 19 

M e ji h h h k o a O. A., III. 14 ig- ' IV 
H h k o H o B B. E„ I, 3, 8 ; III, 22 ; IV 
6yppxBaHHfl3e A B VII 2- 
P a a .n o b a JI. H.. VI, 5 
ost TapacauiBHjiH H. n„ VII. 1 
if b 3 a a 3 e T. A., II, 3, 4; VIII 1 2 (IX 

25. T o p o h a JK a a 3 e A. , IH 24 ’ ^ ' 

I'tlfk'Z K ” 11 i; 2; ’ In -' 6 - 7 < 9. 11. 

"JxaHAae lil. M„ l, 4 5 r> 1 9* v 

10 , 11 , 12, 14 . ’ • b ' l 2 ’ x - 

III a ft h r. A., V, 8, 9 
III a ft h n. ®., Ill, 12. 


oocepB. 


7, 15, 16, 22, 23, 27,. 


26. 

27. 

28. 
29. 


16, 18, 20; 
1. 3, 4, 5, 


IV, 

6, 


8; IX, 2, 3 
7, 8, 9 


ill e h 11 o e HajioAceifHa B AHccepTaAHft:° tt nojlH °e hji H coKpa- 


, 2 ) flOKTOpCKHX 

K a H A H A a T C K'H X 
VIII, 2; X, 13,. 14. 


HI, 


20, 21, 22; 

III, 17, 19, 


23, 


24; IV, 8, 25; V. 1, 6; VII, 1; 
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•BOBiiAbO-COAEPJKAHHE 


3 iiSTjojb OToaerpaa aiTMeaHbix nepeaeatiax 3 Be 3 A RX repKyaeca h RS JIhchikh 
H. Jl. MaraiaHBtuiH 

2 . HccjexoBaHae Hoboh b co3»e3AUH 3 nien (N Ser 1948), otkpmtoh b A6acTyMaHc- 

Kofi 06ccpBaTopHH P. A. B a p t a a * 

36380138608 o68o*33£)ofto3 , 3o 3sp3ofoa6 i!™o abojno 35*833953308 (N Ser 1948 ) 
53803395333. ft. S 3 ft co 3 0 3 (fta^gag) 

3 . O iprcue.ieHsie cneicrpa ibhkx aOcoaiQTBbix senawa c.iafitjx 3Be3.x tmob B 5 A 7 

P. A. Ea p t a a - • 

B 5 — A 7 (Jnig&ob Bjftoo.iej 30*8339533003 863,3(5*3950 sibcosmg^gfto 80900- 
533608 53683853*3 ft- 5 i ft o 3 0 3 (*38383) . 

4. Oco 6 chhocth a.BHKeHHH SBeaa cneKTpaiihHHX kjuccob OaB a pacuinpeHne 3Be3A- 

Hbix accou.nau.nfi A- <t>. TopoHjwaase . •• •* 

O tp3 B 863^*3950 335383608 33*833110133003 8od*3o6o8 003308363*36360 903 
30^833953300 380(303(303608 53933*000363. 3. (^coftcoBjjsdg (fto'k'aSa) • ■ ' 

5. CneKTporeaHocitonH’iecKHe na6-ito;reHHa na rope KohoShah b 1941 — 1944 toah. 

III. M, IxiHjue a H. H. Peopro 0 KJHH . . . • . . .• . . . . • . 

• 6 . ,3*06033 * 

XpoHHKa 

7. yKa3aTeaB CTaTefi h aBTOpoB 19 Bjoaaerenaii ACoacTyMancKofi acipotfonsHaecKOfi 06- 
cepBaTopnH NjN° 1 — 15 (1937—1953) 


3 

17 

32 

37 

106 

115 

165 

169 

261 

263 

265 
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tpaoftgjcoa ba^aftcngaejeob bbfa j^atpgSoob 

baft|)(p.-ba&a3co3(j. baft^mb . (pa{pjg 6 ncja 6 ncn 

* 

fy)g s 3& t ’ > ^’° 0* b a A a d g 
Otb. peaaxTop E. K. X a p a x 3 e 
OO^OgoJCjcofoo o. o’ co co 3 a 
jco 6 g^(j)co 6 )o tp. fta^ftadg 

jaScoS'Sgg&n 6 . agac»oa 6 o 

jatpajoa ^af>3cog6ab 28.9.53. bgepBco^. jpabaftfljgog 18.2.54. Jacgacjtp. 
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